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yon-technicél Abstract

.

The purpose of the research ‘carried out under this grant was a2
to take a theoretically-based understanding of the ‘processes
involved in comprehension developed by Kintsch (1974) and Kintsch
and van Dijk (1978) and look for processes that might undergo
deyelopment 48 2 child becomes more practiced and skilled in
reading. The general motivation behind this research was the
belief that once these processes were tified they might serve
as the pasis for developing reading remediation progrgms. We
first examined the unit of meaning used in constructing a mental
representation of the meaning of a text and found that- beginning
thlrd~gtude readers use the same units as fifth graders and
aduits; futhermore. they construct these units with the same
speed as more skilled readers. Thus, the units used during
comprehension do not seem to undergo deq;lopment with increased
reading skill. We then examined whether beginning readers
connect these units into the same organizational structures as
those used by skilled readers. This is done by looking”at what
types of information they fecall best from a text. We found no
developmental differences here either. Finally, we examined the
effect ot the number of different concepts in a text on reading
speed and memory for the text. This variable reflects the &peed
with which the reader can activate concepts in the mental lexicon
and the capacity to handle information in working memory. Here
we tound large developmental differences between fourth- and
sixth-grade readers. Thu8, the only processés which seem to
develop during the middle grades are working memory capac1ty and
speed. of lexical access. In the belief that the small number of
developmental differencesuncovered by this research may have

-been due to inadequacies in the theoty rather than a true lack of

developmental changes, the remainder of the research garried out
under this grant attempted to advance our theoret1ca1
understandlng of text comprehension by examlnlng the role of

perspectlve in encoding and retrieval-and the basis for coherence
in texts. v
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Develdpment of Reading Comprehension Skills:
Children’s Reading Rate ana Ketention As a "
Fﬁnction ot tne Number of Propositions in a Text- )
® L '
* Janice M. 'Keenan ' Polly Brown .
§ , ) ‘
, . Abstract

P .

This btudy examlned whether ‘there.are differences between
beglnnlng gnd skilled readers in the units used to represent the
meaning of d text. For skilled readers, the time to read a
sentence is a function o. tne number of propositions contained‘in
the sentence. In order to 'assess whether beginning readers also
use propositional represeftations, the reading times of beginning
third graders weregjcompared to those of fifth graders on

.sentences that all haa tne same number of words but varied 1n tne

number of underlying prqpositions. Although third graders read
more siowly-than fifth graders, they showed the same increase in
reading time with increasing numbers of propositions, suggesting
that tney use tne same propositional units and process them a?
the same rate as fifth graders. This held for both lo

sentences, which place an increased load on memory and
attentional resources, as well as short sentences, and for
average as well as high ability readers. Tmmediate recall ot the
sentences for both grade levels showed that the higher the
proposition in tne prop031t1onal hierarchy, the more 11kely it
was recalled. Although’average readers recalled higher level.
propositions as well as gooa readers, they recalled slgnlflcantly
fewer of the lowest level propositions.
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CHAPRTER 1

Children’s Reading-Rate and Retention AB a .
Function of the Number of Propositions in a Text
?\ ) " . / L ]

(/' Dévelopment of Reading Comprehepsion Skills:
1

’

Of the two basic sets of skills involved in reading --
decodlng and comprehenslon‘ most research concerned with learning,
to read has focused pon decoding (Chall, 1976). One of the most
1nterest1ng findings to emerge from this research is that the
dlfference in decoding -between beginning and more mature readers
is not just a quantitative difference, such. that beginning
readers are able,to decode less than skilled readers, but also a
qualitative difference. Qualitative changes which ‘accompany the
development of decoding skills are evidenced by a changing
pattern in error tygig, from semantically-based to visual/pho-
nemically-based to semantic plus v1sual/phonemlcally-based as
the child becomes more proficient in decodlng (Biemiller, 1970).
They are also evidenced by the fact tha't the decodlng skills of ~
béginning readers require attentxonal resouyrces, whereas those of
more mature readers are automatic (LaBerge & Samuels, 1974 a
Guttentag & Haith, 1978). '

' Much less is known about developmental changes in
comprehension. ‘Numerous studies find quantitative differences in
comprehenslom between beginning and more mature readers; for )
example, more mature readers score higher than beginning readers
on measures such as percent of comprehension questions gnswered
correctly and percent recalled. K Howewer, it is not known if
these quantitative differences are due to qualitative differences
in the comprehension process. .

Because children are éngaged in‘ comprehendlng discourse fof
several ye€ars prior to encountering the reéading situation, their
comprehension skills might be said to be fairly well developed by
the time they begin to read. It is therefore possible that the
process of learning to read does not induce any qua11tat1ve
changes in comprehension but only quantitative changes due to the
accumulation ot more world knowledge and a larger vocabulary. On
the other hand, it is equally.possible that the reading situation
provides new challenges to the child which do induce qualitative
changes: in comprehension, . y

One way in which the reading situation poses challenges not
present in the listening situation is that it requires the child
to decode visual symbols. The demands of this decoding task
might induce changes in comprehension and hence cause the
comprehension processes of beginning readers to differ from those
of maturé readers. As mentiomned prev1ously, the decoding skills
.of beglnnlng readers, unlike those of skilled readers, require
attentional resources; in fact, even after a child has acquired
decoding operations, practice is requ1red before fhese skills are
automatized to the point that they require few attentional
resources (LaBerge, 1976; LaBerge & Samuels, 1974). Thus,
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Reading Rate and Retention

beginﬁing readers have fewer aesourcgs availdble td allocate to
comprehension than mature roaders. It is possible that the
processes’ of comprehension’ are qualitatively different under
condltlons of limited resources than when more resources are
available. R o ’

Compounding this proplem of fewer résources available to

‘allocate4to campr;9pns1on processes is the fact that the reading i

situation provideg’far less contextual support for the.
interpretation of ‘meaning, than the typical- llstenlng gituation in
*which the child is- -accustomed to comprehending discourse. For
example, ‘the referents of mords are often physlcally present in
conversat;onai settlngs or ¢hildren, whereas in reading, with

events onto which the cliild ¢an map the words he.or she reads.
Thus, in rekdlng, ch11d en must learn to- construct their own

. referents for these wor{s and aécomodate to the 1ncrea@ed meTbry
burden that this represents, R . -

There are many ways in which.thegse decreases in attentlonal
resQuices and increas¢s in memory load could concelvably affect
the comprehension processes aof beginning readers g0 ‘as to produce
qualltatlve differences in comprehension processes between ° -
beg1nn1ng and skilled readers. This paper examlneq whether they
affect the-units used to pepresent the meaning of text. It is |
known that the comprehension processes of skill2d readers invdlve
accessing the conceptual representaclons of lexical ynits and
grouping these concepts into basic units ot  meaning called - )
propositions. The research reported here seeks to determine
whether beginning readers also use propositionsg| to represent the
meaning of sentences, or whether the memory.and decoding demands
they face limit the amount of availabe processing resources to
the point that not emough are available ‘to integrate word

- concepts into higher-order,, propositional units. K .

.\. * ’4 ) \
Propositional Representationg of Méaning |
Our text analyses are based on thg ’Eyoposicional .

representation system of Kintsch (1974)7™ This system, like most
othérs, assumes that the smallest units of meaning, concepts, are
grouped into relational structures called propositions. A ’
proposition is defined as consisting of a ‘single relational term
and the concepts.or arguments which it relates. It is assumed
that the number of arguments contained in a proposition is not a,
congtant, but rather varies with the particular rel}tion; in,
short, relations are assumed to be n-place terms.

- The elements of a proposltlon are concepts, not words, *
though they are expressd in the surface strycture as words or
phrases. ~ A relation is express€d in the surface structure by
either a verb, adjective, adyerb, or conjunction;, arguments can
be expressed by words of any grammatical class gnd can also be
other propositiops. A proposltion does not necessarily .
correspond tD a sentence in a text, because sentences may, and

often do, incorporate multiple proposiﬁlons. . .
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. To illustrate the naﬁnr9 of the prépositional representation
consider the sentence, The littlé girl wanted to bake a birthday
. cake. This sentence contai®s four relational terms and thus
, sonsist’s of four propositions which are reprgsented as:
’ *d. (LITTLE, GIRL) ’ ) 3
2.. (WANTED, GIRL, 3) ©
3. (BAKE, GIRL, CAKE)
4.. (BIRTHDAY, CAKE) o ~
The concépts of the propositipus are.written in upper-case ‘to
highlight the fact that they.’are not words but rather their
conceptual counterparts. The propositions are numbered for:
convenience so that if one proposition is embedded in atother, as
in proposition 2, we can simply refer to it by number rather than
. ‘write it ‘out again. Further details concerning the analysis of a
. text into its propositions can be obtained by consulting Kintsch
(1974) and Turner and Greene €1978). .
Thef first study to demonstrate the pfsychological validity of
the proposition as a basic unit of processing in text o
comprehension ahd memory was performed by Kintgsch and Keenan.
(1973). They used a reading time paradigm in/which’college-age
’ subjects were timed as they read each of a large set of - .
’ sentences. Subjects were told to read for meaning, and after
reading each sentence, they_ were asked to immediately recall it.
. The sentences were constructed so that they all had the same
number ot words, (16 words) but varied in the number of
propositions, they contained from four to nine. Kintsch and
Keenan reasoned that if reading comprehension involves grouping
word concepts into propositions, then the more pProposations that
need to be constructed, the longer it should take to comprehend
the sentence. In other words. reading timgs should
systematically increase with the numbér of propositions contained
in the sentence. On the other hand, if*comprehension simply
ridvolves activating the conceptual representativns ot the words
“in the sentence and does not involve propositionat.units, then’
there should be no systematic relation between number of
propositions and reading time; rather, reading times should be
roughly equivalent across senténces since all contained the same
number of words. . . A
Kintsch and Keenan found that reading times did in tact
increase with the humber 'of propositions contained, in the
sentences; subjects took about one additional second of reading
time per proposition. Subjects did not, however, always recall'a
sentence perfectly. Because there was very little, if any,
chance for forgetting in this immediate recall paradigm, it yas
+ assumed thit these partial recalls ot sentences reflected the
fact that subjects did not always process all the propositions
that yere presented+in thé¢ sentence. On this, assumption, Kintsch
and Keenan argued that'a better indicator of the. number of
propositions the subject actually processed was not- the number of
propositions presented but rather the number of propositions
recallgd.\ Since reading times were supposéd tgi be a tunction of
v -4~ ‘
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‘i . the;oumber oﬁ%pnopofitions p;ocessed, theyltherefote also o .
7 examined reading time as & tunction of the number of propositions

recalled. Reading times were found to systematically increase
with number of propositions r'ecalled, with qubjectdagaking.about
1.5 additional seconds for each proposition recalled, Thus.
regardless ot whether reading times are exawined in terms of the D
. number of propositions presented in the sentence or the number of .
® propositions recalled by the subject, it appears.that the
‘ proposition is a psychologi:%;ly valid unit of medning since the
e . more propo8itions, the longer/ the reading time. More recent
’ stfidies using recall (e.g., Kintsch & Glass, 1974) and priming °
paradigms (Ratcliff & McKoon, 1978) have.provided further
. corroborating support for the psychological validity of -
® propositions. ' , ‘ "
-® * The representation of the meaning of a text does not consist
solely of a lisfing of its propositions; rather, it must also v
) inglude connect%ons between thé propositions so as to rgnden the
‘e meaning ‘representation coherent. One proposal for establishing -
connections between propositions is on thg'basis of shared
L referents or arguments; this is called the argument repetition
' “rule (Kintseh, 1974; Kintsch & van Dijk, 1978). According to -
- this rule, propositions are said to be coherent if they share a
common argument. v - , .
-~ It is ussumed that the coherence graph of proposifions which
represents the meaning of a text.is hierarchical. This * - -
e assumtion of a hierarchy is intended to capture the fact that
o ) some ideéas -are perceived as more central to the meaning of a text
’ ] than others. The bierarchygls constructed by first selecting the
proposition which expresses ®he main idea of the text to head the
hierarchy. For single-sentence téxts, this is the proposition
expressing the main action of the gentence; for longer texts, it
@ is usually the title of the text qr the main action of the first.
sentence. The hierarchy is then constructed by using the -
argument repetition rule to connect propositions to this most
*  superordinate proposition either directly or indirectly through

.shared arguments with more subordinate propositionsg. v .
Propositions which share arguments in common with the most
o superordinate proposition are directly subordinated to 1t;

propositions which do not share arguments with the most
superordinate proposition. but which'share arguments with the -
next level of propositions are subordinated to them, and so omn. g
To illustrate with the sample senténce given above, proposition 2
would bé.selected to head the hierarchy (Level 1) since it
o ) 2] expresses the main idea of.the’ sentence. Propositions 1 and 3
"-f .would be connected to proposition 2 on the next level ot the *
_k . hiérarchy‘(Level 2) because they both share a common ‘argument
with proposition 2, namely the argument GIRL. Because
propositfon 4 does not share any arguments with proposition 2, it
cannot be copnected to it; rather, it would be connected to )
o proposition 3 qn the next-level of the hierarchy (Level 3) ~
: because of the common argument, CAKE. The resulting hierarchy. of

. . . ~52 ) . )
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propositions can be.depicted as: ' ) -
s [y 1 L
. i . ~ / . ~.
. - . - . . 2. B . , .

' » A

. C As mentioned above, Kintsch and Keenan (1973) found that
_recall ot the sentences in their study was.not always- perfect. )

. They therefore examined recall of the propositions as a function: - @

of their level in the hierarchy. They,.found that percent recall . v

steadily increased across levels-such that the higher the - .

prbpositionr in the h1erarchy, the more 11ker it was to be - e

' ) . recalled. This result has been replicated in many studies (e.g.,

Kintsch. Kozminsky, Streby, McKoon., & Keenan, 1975; Meyer, 1975;
® Thorndyke. 1976). *It has also beén shown that ver1f1cat1on times o T
are taster for superordinate than subord1nate proposltlons f_ .
N (McKoon, 1976). Together these stud;es prov1de strong sqpport ’
- for the notion that comprehensioch in the mature reader involves ,
. : connectlng propositions together in a h1erarch1ca1 structure in . r
emory. - y :
In the present study we set out to determine whether Lo i @
ginning readers also group concepts into propositions and

connect these propositions into a hierarchical representat1on. .

We used the same paradigm with beginning third and fifch” graders .

as that used by Kintsch and Keenan (1973) .with adults. Reading ' ‘ .

times were measured foy sentences, that all had the same number of -

words but varied.in their npumber of underlying propositions; Y

immediate recall was obtained for each sentence. In order to L :

. make the task meaningful and enjoyable for the childwen it was .~ .

' : cast within the following scenario. The children were told to i

t pretend that they were ‘controlling a computerized center for
outer space exploration. Explorer space ships were sending N .
messages to their computer screen one at a time. They were to - ' Y
read the message and press a button to signal the space ship when .-

*  they Understood it; this allowed reading times to be collectéd on -
each. sentence. Because the button press caused the message to be A
erased from the screen, and because the childr%n were told it was o
necessary to preserve the messages, they were instructed to. .

"save' each message by reciting it from memory into a microphone
connected to'a tape recorder; this sav1ng-the-messages task thus

.,  served as the immediate tree recall test. - | N

If the increased cognitive.demands placed on the beginning s
reader (i.e.. the attentional demands of decoding and the memory .

. " load resulting from the re1ative1y impoverished semantic ”

environment oé the reading situation compared to the child’s
accustomed 11sten1ng situation) have an effect on the unit ot , e

\ processing such that not enough resources are available to group

concepts into propositions, then one might-expect the reading

times or third graders to be less systematically .related to ’

tumber of propositioms than the reading times of the adults .

observed.by Kintsch and Keenan (1973) and their recall to be less

related to the level of the proposition in the hierarchy than e
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-that 6Dserved(by Kintsch and Keenak with adults. Because fifth
graders have had more practice 15 reading, however, their reading
t}me and recall data are expected tg be more similar to that -
found for adults. °
S It is possible that the ability\of the beglnnlﬁg reader to.
integrate congepts 1nto propositions may depend on the complexity
of the text.- Speciflcally, when the ber of word concepts that’
_need to be grouped into propositions is small,.beginning readers
may be able to construct propositional representations; however,
-when tne number ot word concepts. is large; the memory and .-
"attentional load™is greater and the ability to group concepts- -
into propositions may break down. We lexamined this possibility
by empidying two sets of sentences. Ohe set' consisted of '
sentences that were all seven words long but varied in the number
of underlylng_proposltlons from two to|four. The other set
consisted of Bentences that were all 16 words long but varled in
numBer ot propositions from four to,nirde.

“It is also possible that the’ ab1lﬂty to cqnstruct
proposltlongé representations may be related-to the child” .
ovekall level-of reading skill as measuted by standardized , :
reading tests Begihning readérs who are readlng above gradQ
level mlght therefore show the same increase in readlng time with )
mmber -of  propositions as more mature réader;. and the lack -of »
.relation between number of proposltlons 'and reading time might
only be: evident in oeg1n§1ng readefs wha are reading at or below
grade level. Support for this hypothesis stems from Cromer”s )
finding that> a subset of low reading ability jumior college
students could be made to compréhend as well> as good readers by . o2 ¥
spatially grouping the words of sentences into meaningful phrases ' 4
(cf. Mason & Kendall; 1978). Because these phrases otten
corrgspdnded to propOsltlonal units, the-results suggest that one
.of tne problems underlylng these subJecgp’ low level of reading o
ability, wasvtheir failure to group concépts into propositions:

Although standardized reading scores were not available tor all
subjects used in this study, we did examine this possibility for ° 2
those subjects for whom scores were available.

£

-
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‘ - - Method ‘ X [E FERES
Subjects  °? v » ’

" Forty" third graders and forty £ifth graders, with' 20 maies ra
and 20 females in each grade, partlclfated in the stpydy. Half of "y
the subjects at each grade level were tested in the summer . ’
preceding their entry into the third or fifth grade, the other * ©n

half were tested during the school year, either in late £all g‘
early winter. Subjects were recruited by letter from a large®

number ot ‘elementary schools in the greater Denver metropolitan |
area and were paid for their part1c1pat10n. Six additional third’ -
graders attempted to participate in the study but were unable to
complete 1t because their decédlng skills were 8o poor.

N
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. Thirty-two or« thes 40 third graders and 18 of the 40 fifth
graders were included in the analyses examining the etfects of
reading 8b111ty These were the only subjects for whom .
c0mparable standardized reading scoxes were available. All of
\these-subJects had beén tested at the beginning of the third

grade on.either the Metropolitan Achievement Test or’ the Stanford .

Achlevement Test. Grade equivalent scores from the reading
c0mprehens1on portlon of these tests were used in the analyses. -
For the purposes ot performing ANOVAs, it was necessary to .
classify the children at each grade level irnto two groups of
reading ability; this was done usihg a median split on the grade
equlvalent scores.. Somewhat surprlslngly, the median split
resulted in approximately equal numbers of males and females in
each group: 5 males and 4 females in the higher reading ability
group and 4 males and 5 females in the lower reading ability
group for the fifth grade; 8 males and 8 females in .the higher
and 9 males and 7 females in the lower reading ability groups for
the third grade. The mean grade equivalent scores for both the
lower third- and lower t1fth-grade.groups were at or slightly .

above grade level so these groups are most appropriately labeled . -

average rather than poor readers. The higher reading ahility
fifth graders averaged 2 grade equivalents higher than the group

of -average fifth graders (5.97 vs. 3.97 on a test taken in third
grade), and the good third-grade readers averaged 2.8 grade

equivalents higher than the average third graders (7.0 vs. 4.2).

Materials
The materials consisted .of two sets of seatences. One set
consisted of nine sentences that were all seven woxrds long; three

of these contained two propositions, three contained three °
propositions, and thrée contained four propositions. The other
set consisted of 18 sentences that were all 16 words long; the °

. number of propositions in these senténces ranged from four to °

nine, with ‘three sentences at each level of number of N
propositions. ~ . . .

. The sentences were constructed by the aguthors in
collaboration with a second grader and a fourth 'grader to ‘ensure
their meaningfulness to children. They were designed to be about
possible .things one could observe in outer. space and ‘on other
planets. The vocabulayy items used in the séntences were normed
on six p lot'nhlrd gra ts to ensure that they were all words in
the chil ren 8’ reading.vocabulary. This was dome by typing‘each
word on an.index ¢ard and having, thé child® go through thé deck of:
cards readbng each word out. lotd and either explaining its .
meaping or using in a sentences -Four Words were .found .that .
were not ramiliaf to all.the éhlldren, these were replaced with .
substltute words \su gested by the childrea. . .

. ‘Tables 1 and 2 present sagple. séntences from.the 7-word, "and-.
the 16-word. senteneg sets respectively. Included in these tables
ate “the proposltzons foﬂ each sentence as well as their .
h1erarch1cal &rrangement. The analyszs into propositions follows
the pr0poszt1qnal representation system of Kintsch (L974)..‘

fulf descr1p;10n of the prop031t10nal analysis, as well as. nhe -

-8- - .
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notational systed can be round itNTurner and Greene (1978).. The
only notatlon shown in these ‘tables whidh may not be readily
upderstood is the abbrevxatlnn LOC which refers to locatlon.

2 s

Insért'Tables 1 and 2 about here

N
Procedure | -
P The presentat1on ot sentences and recordlng of reading t1mes

. was controlled by a PDP 11/03 microprocessor connected to an ADDS

580 CRT. The keyboard.of the CRT Wwas covered with a wooden frame
whxph contained .one ‘response button for the subject to use. This
wooden frame served to prevent the subJect from pressipg keys
that could. have aborted the experzmental program. A microphone,
connected. to a tape recorder, was sjtudted to the left of the CRT
and was used .to record the subJect s recall ot the sentences. * -
SubJects wer® tested, individually 4n a small room set up to
simulate a mlsslon-controi center for outer space exploration. .

“When the child artived for the experimerdt, he/she and the -

accompanyxng parent Were given a demonstratlon ot the equipment
in the room and the adjoining computer room’ in. an attempt to make
themn feel comfortable 'and excited about working on the computer.’
The parent was thent asked to wait in a waiting room while the N
child participated in the experiment.

The childred were asked to pretend that they were wo:klng in
the'm1881 n conttol center.’ They were told ‘that their job was to
réceive messages from space ghips that were exploring outer ‘space

_and sendlng.thezr onervatlons back to earth through the

subject”s computer. They were told to tead each message that
occyrred on the screen and press the button as soon as they

‘understood it. The button press was to let the space ship that_

sent the message know that ‘the message had been received and
understood. .
Subjects were told that it was important to save the ,
messages. However. they could not be sabed on the screen since
it was necessary to clear the screen to allow for new messages to
come in. In fact, ‘when the child pressed the button signalling
comprehen3ion of the message, it went off the screen. The
children were therefore told that the only way to save a message
was for them to recall it from memory and record it on the tape
recorder right after pre881ng the button signalling
comprehension. Subjects were told that it they could not recall
the message word for word, that was all right.- They were told

that what was important was to get as much of the meanlng N
recorded as possible and to feel free to use their own words to
do .s0. . . N

The experimental session began with three practice
sentences. two short and one long. They were: '"Welcome to the
space- center,”" "Get ready for messages from outer space." and "We
hope you like this space-game and we hope you dd very well." The
aentences were presented one at a time and the subjects were told

read them silently. As soon as tne subject understood the '’
sentence, he/she pressed the response button. This button etrased
-9- » ‘
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the sentence from the screer and replaced it with a message to
recall the sentence. The button press also caused the reading
time for the sentence to’be recorded. The subject Epen attempted - . !’
to oraiiy recall the sentence into .the tape recordefr. When the ’
subjects finashed recalling as much as they could, they pressed ,
the response button. This caused the screen to\display the
.message, "Are you reddy for' the next message?" 'When the child
was reaay, he/she pressed the button and _the' next sentence was
displayed. - s e L
Followlng the’ practlce sentences, the nine 7-word sentences
were presented in a different random order for each, subJect. The
7-word sentences were.presented first because they were easier
and allowed the chilldren to gain confidence in their ability to
go the task. Following the 7-word sentences, the 18 16-word

sentences ‘'were preédnted ih random order. RN < ®
Design and Analyses -~ | K ‘ . ]

The 7-word sentences were analyzed separatély from. the
l6-word sentences. For eaci sentence set, an analysis of readlng
.times was performed as a function of the fumber of propositions’
presented in the sentence. Two additional analyses were
performed on the 16-word sentence set. One dealt with the @
reading time"data. Because recall of the 16-word sentences,
unlike that of the 7-word sentences, was generally less than

~perfect, it is likely that a better indicater of the number of

propositions actually processed by.a subject is the number of

propositions that the subJect recalled rather than the number of
propostions presented in the sentence. Thus, the second analysls ®
of the reading times for the 16-word sentences examined reading “

., times as a function ot the number of proposjtions the subject .

recalled. This analysis was not performdd on tlhe 7-word
sentences because the number of propositions. recalled was almost
always the same gs the number of propositions presented. The
other analysis pertormed on the l6-word sentence set that was not PY
performed on_the 7-word sentence set was an analysis of the !
recall data as a function of the level of the proposition in the
propositional hierarchy. Again, this analysis was not performe
on the 7-word sentences because the near perfect recall ot these
sentences simply yields ceiling effects in the analysis ot level
effects on recall. The following describes the design for each
of tnese analyses. . e

Presented. For the 7-word sentences. the number of propositions .

presented has three levels® 2, 3. or &4 propositions. For the

16-word sentences, the number ot prop031t10ns presented has six y

levels: 4, 5, ¢. 7, 8, or 9 propositions. The reading times for

the threé sentences nested within each level ot number of . e

propositions were averaged 86 as to produce a mean reading time

for each subject for each level ot number of proposiq;ons

presented. For both the 7-word sentences\ana1y31s and the

16-word sentences analysis, subjects were nested in the crossing

of grade (third or fifth) with sex with time of experiment

(summer or school year).. . ]
, -10- . .
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. Reading Time As a Funct1on of Number of Propositions 4
‘Recatled. This analys1s was performed oniy on the !6-word
.sentences. ,The number ot propositions tHat can be recalled from
a 4-proposition sentence ranges from 0 to %; the number that can
be récdlled from a S5-proposition semtence tanges from 0 to 5. and
so on. Reading times tor each of @ subject’s 18 16-word
sentences were classified according to the number of propositions
the subject recalled, irrespective of the number of propositions
the sentence actually contained. |lEan reading times were then
computed for each subject for each level of nimber ot T
propositions. ranging from 0 to 3. Because there were relatively
few 1nstances of recalling lessxthan 3 prop081t10ns ‘or more than
7, the range was truncdated so that the ana1y31s examined ouly
five levels of number or propositions recalled: 3 or less, 4, 5,
6, 7 or.more. Subjects did not always have entries in all cells,
in tact, there were a total of 39 out ot the 400 cells that were
empty. We therefore used Winer”s (1962) method of estimation to
obtain values for these cells and adjusted the degrees of freedom
in the ANOVA accordingly. In sum, the design of this analysis
congsisted of number of propositions recalled crossed with
subjects which were nested in the crossing of grade with sex with
test time.

Recall As a Eunctlon of Level in the Hierarchy. The tapes
containing the children”s recall protocols were transcribed and
then scored independently by two judges. The interrater
reliability was .94. with the disagreements turning out to be -
_errors by ome or thq‘other judge which were resolved in
conference. For each sentence it was determined which %f the
proposltlons were recalled. Paraphrases ot the originad wording
were accepted as correct. as long as the meaning was accurately
expressed. If a subject made an error in a superordinate
proposition which then reappeared in a subordinate proposition,
the subordinate propodition was accepted as correctly recalled,
while tne superordinate proposition was scored as incorrect. For
example, suppose a subject recalled the four-proposition sentence
ian Table 1 as Big fish float down the muddy rivers. Although
bird is contained in propositions 1, 2, and‘3, only proposition 2
wauld be scored as incorrect because of the substitution ot fish
for birdg. Propositions 1 and 3 would be scored as correct
because the subject correctly recalled that whatever the
superordinate proposition wak concerned with, it was big and it
floated down the rivers. "

Using the hierarchical representations of meaning like those
shown in Tables 1 and 2, it was determined that, across the 18
16-word sentences, there were a total of 20 propositions at Level
1 (the most superordinate level), 56 propositions at Level 2, 31
at Levei 3, 8 at Level 4. and 2 at Level 5. Because of the small
number ot propositions at Levels 4 and 5, they were combined.

For each subject we computed the percent of propositions recalled
at Levels 1, 2. 3., 4/5. The design ot the analysis of variance
consisted of level in the hierarchy crbssed with subjects which
were nested in the crossing of grade with sex with time ot

-11-.
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Reading AbllltY Analyses. A number of analyses were
pertormed to examine the effects of reading ability on reading
' ’ time and recall. First, correlatzons were computed relating
reading ability- and overall readlng time for both the 7-word
sentences and the 16-word, sentences. Second, in order to
., determine whether the relationship of increasing reading times
'with increasing numbers or propositions held for average as well
as good readers, ANOVAs were performed to determine whether \
. reading ability 'interacted with number of propositions.. Three
" ANOVAs were pertormed: one on’ the 7-word sentences with number of
propositions presented as the'main independent variable, one ¢n
the 16-“word sentences with number of prepositions presented as .
the main independent variable, and oné on the 16-word sentences'
. with number of propositions recalled as the main independent
variable. ‘E&nally, an ANOVA was performed examining the effects
of reading ablllty on recall as a function of the level ot the
proposition in the h1erarchy. In all these analyses, subjects
were nested in the crossing of grade with reading ability
(average or good, as determined by the median split); subjects
were crossed then with either number of profositions or level in
the hierarchy, depending on the analysis. The variables ot sex »
and time ot testing were dropped from these designs because the,
division of subjects into readlng .ability groups resulted in
slightly unequal Ns ror sex and time of test.

\

Results and Discussion
Reading, Time As a Function ot Number of Propdsitions Presented
. 7-Word. Sentences. Figure 1 presents the average reading
times of each grade level for the 7-word sentences as a function
of the number ot propositions presented in each sentence.
Although third graders read significantly more slowly than fifth ,
graders (F(1,72) = 13.02, p < .001, MSe = 4.0251). there was a
highly sigpificant effect of number ot propositions (F(2,144) =
* 11.98, p < .001, MSe = .6008) which held for both the third
graders (F(2;72) = 7.63, p < 001, MSe = ,93248) and the.flfth
graders (F(2,72) = 4.72, p < .02, MSe = .26914). As can be seen
in Figure 1, reading times for both groups monotonically increase
as the number of propositions presented in the sentence
1ncreases. It thus appears that, at least for these short
sentences. third graders use the same units of meanlng -- namely
propositions -- as fifth graders. !
Although the interaction of grade level and number of . .
. propositions was not significant (F(2,144) = 1.97), it can be
seen in Figure 1, that the slope of the function relating reading
. ) time to number of propositions tends to be steeper for the third ’
graders than the fifth graders. Using linear regression ’
techniques to compute these tunctions. with RT standing for
reading time and PP for number of propositions presented, we
found that the tunctioh for third graders is RT = 3.37 + .42PP,.
and that for fifth graders is RT = 3,17 + .18PP. Kintsch and
~12- .
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Keenan (1973) arguéd that the slopes of these regression lines ’
represént tne time required to construct and process each
® additional proposition and that the intercepts reflect the time !
for all the other processes involved in geading, such as decoding
and performing syntactic analyses. Applying this interpretation
to tne present functions, it would appear that the difference-in
reaaing speed between third and fifth graders on 7-word sentences
L7 \ is attributable to both a small difference in the speed of
® . decoding and syntactic Operanons and a somewhat larger
. difterence 1n the speeq of construct1ng propos1t1ons.;'nowever,
. since the interaction of grade level and number of propositionms
was not significant, the ditterence in slopes cannot be regarded .,
as significant. Consequently, we averaged over grade level to
. determine the amount of time required to process each additional
°® proposition. The resulting regression line is,'RT = 3.27 +
' .30PP. Hence, for 7-word, sentences. an additional .3 seconds of
" reading time is requ1red for each add1t1onal propos1t1on :

presented. : . , ‘
- . » . . 14
. Insert Figure 1 about here _ )
o ° P T v !
. Sex had no significant etfect on reading time (F(1,72) < 1), ~
nor did it interact with any' other variables. There was also no.
s1gn1t1cant dizterende between the read1ng times of subjects ' &

tested in the summer preceding the ®&chool year and those tested
. during the year (F(1,72) = 1.82), nor did this factor interact
e ° with any of the oth#r variables. :

Correlations between average reading time for ‘the 7-word
sentences and the subject”s grade equivalent score from the
standardized readihg tests showed, as ome might expect, that
higher grade equivalent® scores were associated with lower overall
. reading times.  Specifically, we found a highly significant .
® ° negative corretation for the fifth graders (r = -.75, p < .001) -

and a marginally significant negative correlation for the third 5
graders (r = -.32, p < .10). Of most interest are the results . s
from the ANOVA involving reading ab111ty. Again, there was a .
highly significant effect of number of propositions (F(2,64) = >
“ 6.72, p < .005). And althqugh average readers read more slowly
than good readers (F(1,32) = 4,11, p = .05, MSe = 5.2610), there-
" was no interaction of reading ability and number of propositions.
As can ‘be seen in Figure 2, the average readers, as well as the
. good readers, show an increase in readlng times with increasing
- ' numbgrs of propositions. !

L]
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Insert Figure 2 about here

. 16-Hord Sentences. Figure 3 presents the average reading
times of each grade level for the l6-word sentences as a function -
" of the number of propositions presentedyin each sentence. Again,
third graders read significantly moreos{owly than fifth graders-
' (F(1,72) = L4.44, p < .001, MSe = 105.5291). This time, however, ' -
there was a significant interaction between grade and sex '
-13- ” ~
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¥1,72) = 5.604p< .05). For third graders, males read more
’ slowly (16.35 sec) than females (13.71), while for fifth graders,
females read more slowly (12.33) than maies (10.41). There was
also a significant interaction between time of testing the
subjects and grade levei. Third graders who were tested in the
gsummer preceding their entry into .third grade read 31gn1f1cant1y
\ . more siowly than third graders tested during the year (F(1,36) =
; 4.31, p < .05, MSe = 119.3233). There was no significant
dlfference, however, between the readlng tlmeh of ‘fifth graders
tested ‘during the summer and during the yeay (F(1,36) = 2.05, p >
.15). A couple of additional months of reading experience thus
makes a iarge difference in the overall reading speed of third
. graders but not f;fth graders.
' Most important is the t1nd1ng shown in Flgure 3 that, for
’ , both age groups, reading time increases as the number of
propositions 1n the sentence increases. The etfect ot number of
propositions presented was highly significant (F(5,360) = 20.08,
p < .001, MSe = 7.9392), and held for both the third graders
(r(5, 180) = 108499, p <-.001, ¥Se = 9. 4009)\pnd the fifth graders
% s (F(5,180) ="10.06. 5 < .001, MSe = 6.4774). The interaction of
grade level with nimber of pr0p031t10ns presented was ndt
significant (F(5,360) = 1.15). Thus, third gra?ers, like fifth
graders, appear to use propositional units not omly in '
comprehending short sentemces but also in comprehending these '
}ongef, 16-word sentences. ’

)

’ ? Insert Figure 3 about here ' .

Figure 3 also shows the regression 11nes for each age group.
Remarkably, ‘the slopes of these functions are identical for the
> two age groups; only the intercepts differ. The function for
third graders is, RT = 10.6 + .66PP, and that for fifth graders
is, RT = 7.06 + .66PP. Thus, just as was found with the 7-word
sentences, the difference in reading speed between third and
 fifth graders lies not in the time required to process the:
., propositions but in ;he time required to decode and do syntactlc )
analyses.
Kintsch and Keenan (1973) obtalned a function ot RT = 6. 37 +
.94PP for cdllege-aged subjects on l6-word sentences. Although
it 1s aiways difficult to make comparisons across studies, a few -
‘comménts are in order. The fact that the intercept that 'they ¢
obtained for college students is lower than that for our third '
and fifth graders is reasonable if we assume that the speed of
; decoding and syntactic analyses is a function of practice and
that college students are more practiced in these skills than
—.grade school children. The tact that the slope is higher for
: cﬁi}ege students than for our subjects at first seems
) unFfeasonable. One wou;d expect college students to require mno
more ‘time per proposition than grade school children. There are,
, ‘however, at least’ two reasons why one mlght expect the siopes for
. * the college students to be higher.
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. The most likely reason is that there are large differences
between the two studies in the familiarity of the subjects with
the content of the sentences. Kintsch and Keenan used sentences
whose content was purposely designed to be unfamiliar to the
subjects. Their senfences expressed little known facts from
ancient history. In an attempt to make the task meaningful “and
enjoyable to the children, we used sentences that were about
objects that were familiar to the children. It is therefore
lik€ly that the contents of our sentences were more familiar to .
ur subjects «han the racts used by Kintsch and.Keenan were to
eir subjects. I% is known that familiarity of content has &
strong eftect on reading time (Kintsch, et al., 1975); hence the
steeper slopes obtained with the college students probably
reflect this difference in tamiliarity. Another possible reason ,
for the difference in slopes is that Kintsch and Keenan’s college’
students recalled more prgposftions on tne average (80%) than dur
subjects (72%).: Perhaps 1f our subjects had rgpcalled as much as
theirs they would have required more time per proposition. . The
analyses in the next section which examine reading rate as a Y
function of the number of propositions recalled control for this
factor. As will be shown, however, the difference in slopes
between thée two studies remains evén when reading times are .
examined in terms of number of propositions recalled; hence, ‘it ‘
would appear that it is due to a difference in familiarity of the (
content. = . - ’

Correlations between average reading time fér the 16-word
sentences and the .subject”s grade equivalent score from the
standardized reading tests showed a highly significant negative
correlation for the fifth graders (r = -.67, p < .01), bdt only a
nonsignificant negative correlation for the third graders (r =
~.12)% - Thus grade equivalent scores are predictive of overall
reading speed on l6-word sentences for fifth graders but ‘not’
third graders. | . )

The ANOVA examining reading ability and number ot
propositions presented again showed a highly significant effect
of number of propositions (F(5,160) = L0.78, p < .001, MSe
=12.5888). But neither the interaction of reading ability with
number ot propositions (F(5,160) < 1), nor tné“tnree-way

interaction of grade, reading blty, and number of propositions
(r(5,160) < 1) was significant. Thus, for average readers, as
well as good readers, the greater the number of propositions in
the sentence, the ionger the reading time.’ .
Reading Time As a Function of the Number of Propositions Recalled

As Kintsch and Keenan (1973) argued, partial recalls in this
izmediate memory task are due not so much to forgetting, but
rather to a failure to sufficiently process all of the .
propositions presented. Thus the numper of propositions actually
processed by the subject is best indicated not by the number of
propositions presenteg but rather tne number of propositioms
recallec. ''hen reading times are examined as a function of the
number of propositions recalled, we again find a highly
significant effect of number of propositions (F(4.248) = 29.06, p
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. < .001,HSe= 4.5759), which holds for the third graders
(F(4,127) = 9.19, p < .001, MSe = 5.7211) as well as the fifth
graders (F(4,122) = 13.66, p < 001, MSe = 8.7793); the degrees
of freedom in the denominators-of the Fs have been'adjusted for
missing cells. As can be seen in Figure 4, the more pr0p031t10ns

the subject recalled, the longer the reading time.
t

L I

. Insert Figure 4 .about here

. Also shown in Figure 4 are the regression lines for each
gfade level. As in thé analyses of reading times as a functio
of number ot propositions preseqted we asaln find \a significant
difference between: grade Levels in the infercepts e?(l 72) =
11.72, p < .001, MSe = 88.4303). For third graders the intercept
is 11.8 seconds,.while for fifth graders it is only 7.3 seconds,
Presumably, this difference reflects the fact that third graders
spend more time than fifth gradérs on decoding and/or syntactic
operatiqQns. Interestingly, we again find, as in the analysfs of
reading times as a function of numher of propoﬁltlons presented,
that there is no 31gn1f1cant ‘difference between the grade levels
in the slopes, i.e. in the time required to process each
additional proposition; the interaction of grade levél and number
of propositions recalled wag not significant (F(4,248) = 1.97).

» On the average, an additionmal .76 seconds of reading time was

required for each add1t10na1 proposition recalled.

In their analyses of reading times,as a function of number
of propositions recalled, Kintsch and Keenan (1973) found that
their college students required an add1t10na1 1.5 seconds for
each additional prop031t10n recailed. The fact that college
students reﬁulred twice as much time for each additional .
proposition as our grade school children must be due t9 a
difference in the relative difficulty of the content of the
gsentences; as pointad out earlier, their sentences concerned
unfamiliar historical facts, as opposed to the more familiar
content or our sentences. An 1mpbrtant conclusion to be drawn
from these comparisons, therefore, is that the time to comstruct’
a proposition is not a fixed parameter of the comprehension -
system; rather. it varies with the familiarity of the

to-be-related concepts and the length of the sentence, since
7-word sentences result in a much smaller slope than 16-word
sentences. : .

The analyses involving reading dbility showed neither a
significant interaction of reading ability with number of
propositions recalled (F(4,108) < 1) nor a significant three+way

interaction of X "ﬁab111ty, grade, and number of propositions
recalled (F(4,108) = 1.53). As can be seenm in Flgure 5, hovev
the good readers at both grade levels show a steady increase in

v

ek\
\

reading time with each additipnal prop031t10n recalled, while the

average readers show much less systematicity. This pattern

suggests that perhaps there may be some différence gcross neading

lévels in the function relating reading time to numberof

propositions recalled for long sentences which we were unable to
-16~-
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observe in the statistical tests,either becadBe we did not have

ehough poor, 4as opposed to average, readers in-the Sample or

because of the relatively smdll number of subJects in these

analyses. ~This point w111(be discussed further in the conclusidn

of the paper.

-~
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‘ Insert Figure 5 about here

Reeall As'a Function of Level in the Progoslt;gg Hlerarchy
Although the fifth graders recalled slightly more'

propasitiops (23%) from the 16-word semtences than the thlrd
graders (712), the dirterence was not significant (F(l 72) < 1).
There was abso no 31§i1t1cant etfect of sex (F(1,72)°< 1) or time
of “testing (F(1, .72) < 1) on amount recalled. The only factor
which- had an effect on recall was the level of the‘proposifion in
she hierarchical representation; this ‘wad a)hlghly signifjfcant Y,
effect (F(3,216) = 50.15, p < -.001, MSe = ,01333). As can ‘be
seen in Figure 6, the higher th level of the proposltlon*in the
hierarchy, the more likely it wd5 recalled. This finding
replicates that- of Kintsch agd Keenan (1973) and Kintsch et al.'
(1975). \
The function relatlné recall to levels is not Iinear.

Rathet, there is only a small decrease in recall between Levels_ 1~
and 2 and petween Levels 3 and 4/5, while there 1s a dramatic
decrease from Level 2 to Level 3. Because propositions at the
highdr levels contain the main actions and relations of the
sentence, while lower level propositions tend to contain ohly
modifying details, the latge d1fferen6§ in recall between Levels

2 and 3 probdbly reflects the differefice in memorability between
main actions and moditying details (cf. Brown & Smiley, 1977). °

-

Ingert Eigate 6 about here

The tact that the levels etfect on recall is the same for
third graders as for fifth graders supports the concﬂhs1on drawn
from the reading time anajyses; namely, third gradets, like £ifth
gradexs and adults, appear to use propositiongl repregentations
to represent the meanings ot gentences. Furthermore, the recall
results show that not only are they constructing the underlying
propositions of the text during comprehefision, but they are also
connecting them in the same hierarchical fashion as that used by
more, mature readers.

Although other studies of children”s comprehenslon (Chrlstle
& Schumachetﬂ 1975; &fown & Smiley, 1977; Waters, 1978) have
shown a‘leveis errect 1n their recall, even for chiidren as young
as kzndergarten age, .these studies were all concerned with oral
comprehenszon. not readlng comprehension. Furthermore, with, the
exceptibn of Waters” (1978) study which used the same
propositional analysis used in the present: scudy, the basis for
classifying ideas intd levels of 1mportance in these studies was
essentlally atheoretical; they used ratings of relevance or
importance derived from skilled readers. The present results ’
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. readers recall these low level details as well as Level 3
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thus represent.an important extension of these edrlier studies by
showing-that there.1s’a tneoretical—basis for distinguighing
levels of importance wich has the same effects on- children’s
repall as adults” and by showing that tne proceshes involved in
reading do ‘not disrupt the levels effect found in children’s oral
y comprehension. ' *4? |
The analysés invalving reading ablllty showed no effect of
reading ability on amount recalled (F(1,32) = 1.48). However, -
there was an inteeting significant interaction between reading
ability and level in tne propositional hierarchy (F(3,96) = 2.77,
p < .05, MSe = .01129).  As can be seen in Figure 7. there is no
Blgn1f1cant d1fference in réoall between average and goodareaders .
for propositions at Levels 1, 2, ‘or -3; however, there is a large
difference between the two groups in their recall for
proposifions at the lowest level, Level 4/5. Whereas good

.
W

propositions, av%rage readers recall them significantly worse.

Dunn, Mathews, and Bieger (1979) have also found interactions
between reading ability and level or 1intrormation, such that high
ability readers tend to recall lower level information better

tha averag® or below average readeérs; however, their results are
somewhat more 41ff1cu1t to interpret since they failed to find z} -
levels effect in their high apility readers.

Insert Figure .7 about here

. R Conclusions ,
This study represented an initial attempt to determine

whether there’ arge qualitative differences in the.comprehens1on
processes of beginning and more skilled readers by examining the
units used to represent the meaning of a text. A comsiderable
amount of research has shown that skilled readers intégrate the
conceptual representations or Lexical upits into basic units of
meaning called propositions. It was hypothesized that beginning
readers, however, may not integrate.concepts into propositions
because of insufficient attentional resources due to, among other
things, the relatively greater attentional demands ot decoding.
. The results .of this study suggest that if there are
qualltat1ve d1fferences in comprehenslon between beginning
third-grade readers and the more skilled f1fth-grade readerg. it
is unlikely that they Lie in the units used to represent the
meaning of sentences. Third graders showed the same effect of
number or propositions on reading time as. tnat of fifth graders
and’ that of the adults obsexved by Kintsch and Keenan (1973).
Although all of the sentences in each set contained the same ~
number of words, reading times for third graders, as well as
fifth graders, increased as the number ot propositions contained

. in the sentence increased. This result obtained for the ‘long

sentences, which presumaply. place an increased demand on
attentional resources, as well as the shoft #éiitences. When

=1%= .
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reaQ}ng times verg examined in terms of the number of
propositions’ actually constructed, 4; reflected by the number
recalled, rather than the number contained in the sentence, the
same result ootained; the greater the number ot propositions
processed, the longer the reading time. The fact that third
graders showed the same decrease as Ijrth graders in recall of
propositions as a function of their level in the hierarchy

further supports the contentiofi that they were utilizing the same

proposltlonal representatlons to represent the meanings of the
sentences. . .

One of the most 1nteresting results to emerge from the
reading time amalyses was the finding that the significant
difference in reading speed between third and fifth graders is
due not to the time required -to_process each additional
proposition but rather to the time required to perform the other
processes involved in reading, such as decoding and syntactic
analyses. In all of tne analyses. the slope of the function
relating reading time to number of propositions was not
significantly different. and in one case was identical, for third
and fifth graders. Thus, not only do third graders use tlie same
units as’ fifth graders, but they construct them at the same
Speed. .

Although it was hypothesized that the ability to- construgt |
propositional representatlons may be related to reading sk111,
the results dia not provide much support for this hypothesis.

For the 7-word sentences, it was clear that the average readers
showed the same increase in readiné time with number of *
propositions as the good readers. For the l6-word sentences,
there was also no interaction of reading rability with number ot
propositions, but the pattern of reading times for the average
readers showed less of a systematic relation to number of
propositions than that of the good readers. Given the absence of
a statistically signiticant etfect, not much can be made-or tnis
result, It does, however, seem to wdrrant further 1nvestlgat10n
using a group of poor readers rather tnan average,readers. One
of the problems with using poor readers in this task, however. is
that they must not be 8Q poor* as to be unable to decode the
words. Otherwise, the readlng times are meaningless. When we
attempted to include more poor third-grade readers in our sample
we found that they could not do the task because they could not
decode. .. » -

One off the most interesting findings to emerge from the
reading abfflity analyses was the finding that the only difference
between gd¥ld and average readers in tneir memory for the
sentences'was in their recall of the lowest level propositions;
good readers recalled significantly more of these propositions
than the average readers. It would be interesting to pursue this
finding in future research using cueing procedures to determine
whether it is due to retrieval or encoding differences.

The present study found no ditference in the units. used to
represent the meanings of sentédnces between third and fifth
graders. Althougn this result could be taken as evidence that
: ~-19-
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there} is no difference in comprehension units between beginning

,and sgilled readers, it 1s aiso poss1b1e that the decoding skills®

of these third graders were.sufficiéntly automated that they do

“not rppresent a fair test of the hypothesis tnat the decrease in

attentional resources due{to nonautomatic decoding skills in
beginning readers results{in qualitative.differences in their

comprehension processes. Perhaps if one examined children at an

earlier stage in the readlng process, for example beginning
second graders, the hypothesized differences between beginning
and skilled readers might be found. The major difficulty 1in
d01ng this research, however. is that which we mentloned
previously 1n the dlscu3810n of poor readers; namely finding
beginning readers with decodlng skills that are sufficient to
read the sentences but atr tne same time not yet automated.

.
»
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TABLE 1
- " Samples of the 7-Word Sentencés Used in the Experiment ¢

Together With Their Propositional Repredentatlons ¢
and Propositional Hierarchies

v . ¢ . . j

2 PROPOSITIONS:
The rocket will spin arouna the' sun. -
1, (SPIN, ROCKET) ‘- ' CL
v 2. (LOC: AROUND, 1, SUN) S )

il 3 PROPOSLLLUNS
_________:,__

) 4
‘i Tﬁ; earth is a billion miles away. T .
1 (LOC AWAY mm) ” ‘
2, (mz AWAY) - ‘o ] = 2 — 3
3. (BILL‘ION mz) " S o,
4.PROPOSITIONS: o ( -
\Blg blrds float dovh the muddy ‘rivers.
- . '»(—M»»».t-....v—. [ S - -
1. (mc me) ’ T ‘
B ¥
2. (n.ou,.nmn) g . / 1
3. (LOC: DOWN, 2, RIVER) . . 2 ’
) . ' - \g\ ¢
4, (MUDDY, RIVER) S S I
. N - '(\~ 1} B ) ¢ ¢
n' ﬁ ¢ T 3 N

o ) !

{

\‘.
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0‘; cet - 2
° , - . - Reédihg Rate ana Retention e -
- TABLE:Z - ’ ’ ]
Samples or tne 16-Word Sentences Used 1n the Experiment Together - @
With Their Proposltlonal Representatlons and -
Propositional Hierarchies . s
4 PROPOSJ.TJ.ONb N
The earth is sending messages to the planet over the radro but ' . - @
" nobody can understand them.
" 1. (SEND, EARTH, MESSAGE, PLANET, RADIO) ’ »
" 2. (CONCESSION: BUT, 1, 3) , : ST
- 1l —2 =3 =y < o
3. (CAN, NOBODY, 4)° )
4. (UNDERSTAND, NOBODY, MESSAGE) « T o :
9 PROPOS LTLONS : . 3 . ,
The animals” earsd‘?are better here than,on earth so they can hear .
sounds far away. ¢ - .
.  (POSSESS, ANIMAL, EAR,) / ‘
2. (BETTEK, EAR), EAR, ) 2 ‘ '
1’ B of
" 3. (LOC HBERE, EAR,) > ‘ 5 o ®
4. -(LoC: ou, EAR,, EARTH)
5. (50, 2, 6771 .
" 6. (ABLE 10, ANIMAL 7) P
- 7. (HEAR,.ANIMAL, sormn)
8. (LoC: AWAY, SOUND)“ . T 7 =8 =09 X
N . \
? LN . = . .
9. (FAR, AWAY) : s -
Y TN ’ . . <, ‘
. \ . .
- .g\ N
1 A}
- 4 R
N ” : @
’ 1 >
N - @
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Figure Captions
Figure 1. ‘Reading times for the 7-word sentences.as a function
of tne number or propositions comntained in the sentences.
Figure 2. Reading times zor tne 7-word sentences as a function |
of the number of propositions contained in the sentences, '
broken aown oy grade, and reading ability.
Figure 3. Reading times for the l6-word sentences as a function
of the number or propositions contained in the sentences, .
together with thelr best rircting regression lines. .
Figure 4. Reading times for the l6-word sentences as a function
of the number or prupositions recalled.
Figure 5. Reading times for the l16-word sentelices as a tunction
of the number of propositions recalled, broké&n down by grade
and reading, ability.
Figure 6. Proportion of propositions recalled at each level of
the propositionai nierarchy ‘for third and fifth graders.
Figure 7. Proportion ot propositions recalled at each level of
the propositional hie;archy for average and good readers.
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CHAPTER 2

i

Children”s Reading Rate and Recall As a
Function of the Number of Different

Arguments in the ‘Iext Base

; . Janice M. Keenan

-

Abstract

It is known that mature readers reqllire more processing time

. per proposition recallea ror texts containipg many different .
arguments than for texts containing few different arguments. 1
This 18 vecause the greater the number or gitterent arguments,
the more ghe lexicon negds to be accessed and the greater the
memory load. On the aspumption that memory capacity and, speed ot
lexical access increas¢ with increasing famjliarity with
concepts, it was hypothesized that an inceraction should obtain
between grade or reading skill and number of different arguments,
such that younger or iess skilled readers would show a greater

. difference in comprehension between many and few different
arguments than older, more skilled Teaders. . To test this, fourth
and sixth graders .of hjgh and average reading ability, read and
4Jmmediately recatiea 24 paragraphs, half containing few and half
many different arguments, from three content areas: history.
science, and familiar experiences such as birthday parties. The
results clearly supported the hypothesized interaction between.

“ number or arguments and grade level, making number of arguments
one of the few variables in reading comprehension research to
yield an age interaction. It was also found that famitiar
experience passages were read more quickly and recalled better
than history or science passages, even tnough they were the same . . 4
length. Fourth graders recalled less than sixth graders on .
history and science passages, but they recalled familiar : N
experience passages just as well. Nonetheless, they continued to
show a greater difference between many and few different argument
passages than sixth graders even on these familiar experiemce-— . .
passages.
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CHAPTER 2

ﬁl Children”s Readiné Rate and Recall
As a Function of the Nymber ot Dittferent
Arguments in thre Text Base .

‘ 14

In a 1976 speech to the International Reading Association,
Chall noted that walithough there had been a significant
improvement over the past decade in national reading test scores
for cniidren in the primary grades where the tests primarily
concern decoding skills, there had been no concommitant
improvement in scores ror cnildren in the middle.grades where the
tests primarily concérn comprehension abilities. She notéd that
what was needed to rectify this state or arrairs was a deeper,
theoretically-based understanding of the proceséfes involved in

..comprehension that could be used to look for processes which

might undergo development as the child becomes more practiced and
skilled in reading and thus serve as the basis for remediation
programs,

Partly in response to this need, there has been a
considerable increase in recent years in the amount of research
regarding reading comprehension. This research has resulted in
models which show a fair amount of agreement about the component
processes of reading comprehension. These processes can be
divided into those involved in building a representatlon of the
textual input (microstructure processes) and thosé which operate
on this representation as a whole (macrostructure processes) for
purposes such as summarization, 1nferenc1ng, and integratjon with
existing knowledge (Kintsch & van Dijk, 1978). 1In this paper we
contine our attention to the more basic microstructure processes
in an attempt to determine whether they undergo development as a

.child learns to reaa.

According to Kintsch (1974) and Kintsch and gffan D13k’(1978),
there are three basic steps involved in building representat1qn
of the meaning or a text: (1) activating the conceptudl
representations of words, (2) grouping these word concepts into
propositions. and (3) connecting tne proposttions into a coherent
hierarchical structure. --These processes operate on a series of
inputs, each consisting of a phrase or a snort sentence. Given
such an input, the first thing that happens is that the words in
the input activate their conceptual representations in memory.
Then, using, knowledge about the semantic relations that can
obtain Decsken concepts in conjunction with syntactic knowledge.,
these concepts are grouped into idea units called profositions.

Propositions are n-tuples of word concepts in which one, any "’

-only one, serves as the predicator; the others serve as arguments

= e e Y et eh~fulfill-a-unique~semant1c rote. The conecepts which

serve as predicators are relational terms which .typically appear
in tne surracé structure as either verbs, adjectives, adverbs. or
. =34
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serve ad predicators are relational terms which typ1cally appear
in the surface structure as e1the: ‘verbs, adJect1ves, adverbs, or-
conjunctions. For example, the sentences John sent Mary flowers,
consists of a single propos1t19n (because it contains only ote’
relational term) which has three arguments. The proposition is
expressed as (SEND, -Agent: JOHN, Receiver: MARY, Object:
FLOWERS).. The copcepts are written 1n upper~case to highlight
the fact that the elements of-a proposition are concepts, not
words. The terms Agent, Receiver, and Object in tnis example
identify the ;emant1c roles of each of the arguments.
Ag propositions are comstructed, it is netessary-to connect

them together in order to form a.coherent representation. of the
‘meaning or tne text. Kintsch (1974) and Kintsch and vanm Dijk °
(1978) assume that the propos1t10ns are connected on the basis of
shared referents into a nierarchical structure called thg text
base. The proposition wp1ch heads the hierarchy is that which
eibresses tne title of the text, or in tne absence of a title,
the proposition expressing the main action of the first sentence.
The h1erarchy is theu constructed by subordinating each - g
proposition to the highest level propos1t10n,w1th which 1t has ‘an
argument 1n common. (1f a propos1t1on does not share argument s
with any other propositions, memory is searched for information
that will allow.one to ;n:erent1ally connect the propositions-
together.) The exgmples of text bases which will be presented
below snould suffice to“show the main teatures of -the
representational system. Further details can be obtained by-
- consulting-Kintsch  (1974) and Turner and Greeme (1978).
’ Initial empirical support for "these-three processes .came
from studies. or mature readers. Research relevant to the tirst
-— activation .0f concepts ~- stems from work by Kintsch,,
Kozminsky, Streby, McRoon. & Keenan (1975) apd Manelis and
Yekovitch (1976)., They compated reading. times and recall for
texts that all had the same lengtn, both in terms of number of -
. words and number of propositions, but that differed in the number
of difterent arguments they contained. They found tnat texts
which had, few different ,arguments were read more quickly and. in
some 1nstances. recalled bettér tnan texts which had mény .
different arguments, demonstrat1ng that the number of different
lexical activations requ;red is an important determinant of,
reading time.

" The psycholog1cal validity of the propos1t1on as a unit of
meaning which is constructed during comprehens1on was initially
estahl1shed with a study by Kintsch and Keenan (1973)...They
measured reading times for sentences that all had the same number
of woras dut wnich varied in the number of propositions they -
contained. They found that reading time was determined, not by
the number of words, but by tne number of propositions that,
needed to be constructed Lo comprehend the sentence; the greater

“the nugber orproposrfﬁﬁ"s'. “the~-longer-the reading time. ... . _ e

Subsequént studies using recall .8+, ‘Kintsch & Glass, 1974) and
priming techniques (Ratcliff & McKoon, 1978) have provided
' ~35 )
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further cprroboratlng suppo t for the psychologlcal valldlty of
propositions. . :

Evidence for the hierarcnicai nature of the textuai
representation stems frou:-numerous studies which have exam1ned
recall or propositions as arfunct;{q of their level 1n the~

.hierarchy (e.g., Kintsch & Keenan. 1973; Klntsch et al.y 1975;
Meyer, '1975; Thorndyke, 1976) In a1y or these studies, it has
been found that the higher the propositlon in the hierarchy, the
more likely it 1s ‘to pe~recalled.. McKoon (1976) provided further
support for the hlerﬁrchlcal nature of, the representation by «
showing that superordinate prop031trpns are also verified fas;er
than subordinate’ prop031t10ns. . »

Of these tnree basic processes, the onLy one to have
received much attention iw 1nvest1gat1ons of children’s
comprehen31on is the construction ot a hierarchical
representation. , Although there are developmental dlfferences in
the ability to rate 1aeas 1n terms of their importance to a
passage (Brown & Smiley, 1977), there seem to -be np developmental
differences 1fi the construction ot the hiersréhical ~7
representation. Even children as young as kxndergargen age show
the same levels effect in tneir recai{ as adults... The levels
effect obtains in children’s recald tegardless of whether levels
are derinea on an atheoretical basis, using ratings ot relevance
or importance ‘derived from mature readers (Chr1st1e & Schumacher, -
1975 Browh & Smiley, 19//), or whether they ar'e’ gef1ned using '
Kintsch”s (1974) propositional hierarchy system descrlbed'above
(Waters. 1978; Keenan & Brown, Chapter 1). Furthermore, it hoids™
for children’s readlng comprehens1on (Keenan &. ‘Brown, Chapter 1)
a8 well as ror their oral comprehension (Chrlstle & Sdhumachei'pi
1975; Brown & Smiley, 1977; Waters, 1978). A

There also seem to ‘be e developmenta}-dlfferences 19 the ‘
use of prop031t10ns to represent the meaning of texgs (Keenan & .
Brown, Chapter 1). .On tfie assumption that’ beg1nn1ng,readers eed s
to allacate moxe attentlonal resources than skilled readers to
decoding uperations. Keenan and Brown hypo;hes&zed that beg1nn1ng ,
readers might not have sufficient résources available to group -
concepts into propositions. They tested thl&fhypotheepn by Lo
examlnlng the reading times of third.and fifth’ gradersJOn
sentences tnat all had the same. ,number ot ¥ords but” that varied
in the number of underlying propositrons. ‘They..found that
although third graders read more siowly than fifth graders, they
.were just as sensitive to he»prop031£10nal structure as the:
fifth graders, with their read1ng~t1mes lipearly- 1nérea31ng as
the number of propositions 1n the sentence increased. .
Furthermore, the tlme&requlred to process each. #dditional
proposition wa%¥ -the same for both grade levels.

To date, there have been no investigations of the effect of
number of ‘different lexical actiyations on-children”s o
comprehen31on. The, exper1ment presented below therefdre N
addresses this issue. Fourth and sixth graders” reading times ’

U End Tecal ined7fqrugeesages\thatﬂhave tne same Llength.
& = “?M- 10 . *
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both in terms of number of words and number of- proposztlons, but
that yary in the- -number ot dszeren; arguments they contain. It
is known that mature readers take longer to read passages with
many different arguments than passagés with few different
arguments (Kzntsch, et eI., 1975; Manelis & Yekovitch, 1976).
The question of interest: here~13 wheéther there 18 an interaction
between age and number of differant ‘arguments, such that fourth
graders show a greater difference between many and few different
argiment passages than sixth graders..

Thé ruct that there have been no observed developmental
differences in either the ability to use propgsxtxons or the
ability to connect them into ntrerarcéhies might lead ome to think
it unreasonable to expect developmental .differences in' this
Proqgess either. However, thére gre at least two reasons why one

g?t expect developmental differences here, despite their
absence in the other-two processes. First, because speed ‘of

-Iexical activation is partly a function of familiarity, and

because faszzerxty or knbwledge about concepts develops with age
and. réading experience, it is pOssLble that the speed of lexical
access for fourth graders 1s slower than that for sixth graders.
If this is so, and because passages with many different arguments
require'more lexical activations than passages wlth few different
arguments, then the difference in’ readzng times between many aid

for sixth graders.’ Second, a passagl that has many different
arguments places a greater' lodd on rkihg memory than a passage
with few different arguments, this is becausé thexe are more
conébpts to maintain in memory and also because ‘there dare fiore
arguments that need to be sea:ched in attempting to comnect an
incoming propositon to eafller proposltlons. od the assumption
that memory capacity develops with age, we would theréfore expect
that tue greater memory load of many different argument passages
would more adversely affect the reading times and recall of
fourth graders than tnose of ‘sixth graders. N

We have characterized the hypothesized interaction between
-ag¢ and number of different arguments as stemming from age
differences on two dimensions —— familiarity of concepts. and "
memory capacity. Studies by Chili€})and LGdbexs (1980), however,
have shown that age-related differences in memory capacity are
often due to age differences in knowledge about the to-be-remem-
bered items.’ Therefore, it is probably best to gharacterize the
hypothesized interaction as stemming from age differences only in
knowledge about the concepts wyhich can'affect either the speed of
lexical activation, the capacity 'to maintain and utilize the
concepts in working memory, or both. Given this
characterization, it is reasonable to expect that the interaction
might not obtain on passages whose content is as familiar to
fourth,. graders as to sixth graders. The present study tests: this
hypothesis by employzng passages concerning familiar experiences,

few different argument passages sho}d be greate:; for fourth than.

"such as going to MacDonalds and birthday parties, as well as

passages whose content is expected to be lesWWymiliar to fourth
-37
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graders than to sixth ggaders, namely history and science
passages. We expect the difference in reading times and number
of propositions recalled between many and few different argument
passages to be similar for fourth and sixth graders on the )
passages concerning familiar experiences and to be greater for
fourth than for sixth gradérs om the history and science -
passages. > - ) ‘

the extent that familiarity and knowledge about concepts
derives from reading experience and not simply from age, we might
expeat reading ability to have an effect on the size of the
differenﬁg between many and few different argument passages on
reading time and recall. “The present study examines this ,

o o . <1 s Y

possibility by comparing high ability readers with average
ability readers at both grade levels. _ ] ,

Method
Subjects .

Eighteen fourth graders and eighteen sixth graders,
recruited from the Van Dellen elementary school .in Denver
participated in the study for payment. A median. split on grade
equivalent scores from the reading subtest of the California Tést
of Basic Ski* was used 'to divide the students'at-each grade
level into. reading ability groups. The average grade
equivaleRt score for the sixth graders above the median was 9.76

«

.

-and for those below the median was 6.96. The average.grade

equivalent score for the fourth graders above the median was 7.85
and for those below was 4.8. Thus, the two groups at each grade

‘level can be chdracterized as high dbility and average ability

readers. .
Materials Y

The materials consisted of 24 pardgraphs: 8 history, 8
science, and 8 familiar experiences. Half of the paragraphs of
each content type contained few different arguments and half
contained many different arguments. The number of different
arguments was exactly 4 for each of the rew different argumdnt
passagés and exactly 9 'for the many different argument passages.
The length of the paragraphs was-strictly controlled by having
each contain exactly 14 propositions and.by restricting the °
number of words to between 34 and 37.

. Tables 1 througl: 3 present examples of each paragraph type.
Included in these tables are a listing of the different
arguments, .a listing of the propositions contained in the
paragraph, and the arrangement of the propositions into their
hierarchy. ) . ’

1

The history and science paragraphs were adaprﬁ“from the

" following children’s books: Childcraft’s How Things Work,

Childcraft”s World and Space, Educational Research Council’s
Industry: Mdn and the Machine, Foster”s George Washington’s
World, and Hillyer”s A Child“s History of the World. The . :

paragraphs goncerning familiar experiences were constructed by
> . -38~ -
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the author. Several pilot subjects were run in order to ‘adjust
the vocabulary of the texts to be’ familiar to all of the
subjects.

Insert Tables 1, 2,- and 3 about here

Procedure
The presentation of paragraphs and recording of reading

times was controlled by a PDP 1110 m1n1computerf The subject was-

seated in a room adjoining the computer-room in a sound-shielded

subjeat station which contained a video monitor for paragraph

' presentation, a subject responsé button box, and a microphone
connected to a tape recorder that was used to record the
subject”s recall.

The ‘experimental séssion began with a practxce paragraph °
that concerned the formation of clouds. Following the practice,
the experimental paragraphs were presented in two blocks of 12
paragraphs each, with a l0-minute- break given between the two
blocks to prevent fatigue. Each block contained two paragraphs
from each of the six cells generated by crossing the three levels
of content with the two levels of munber of different arguments.
The ordering of the two blocks was counterbalanced across
subjects.

Within each block of 12 paragraphs, thé four paragraphs (2
few and 2 many different argument passages) of each content type
were plocked, but the order of preggﬁiatxon of the blocks was
randomized for each subject. Thus, a given subject might read &
hxstory paragraphs, then & science paragraphs, and then &
familiar experience paragraphs. The ordering of the four
paragraphs within each content type wds counterbalanced across
subjects. -

For each paragraph trial, the suibject pressed a button when
he or she was ready to receive a paragraph. The pragraph was
then displayed until the subject prssed a button signalling
comprehension. Subjects were told to read the ‘paragraph
carefully so that they would be able to remember it. They were
also tdld to read it only once and to not try to.mémorize it.
The subject”s button press, signalling the end ot reading,
simultanequsly caused the- reading time to be recorded and the
screen to display a message telling the subject to recall the
paragraph. Subjects were told to speak intd the microphone and,
to recall as much as they could; they were told that they need
not recall the passage word-for-word, but to feel free to use

, their own words. When the subject finxshed recalling, he or she
pressed the response button; the scdreen then displayed a message
asking the subject to press the button when he or she was ready
for the next paragraph.

Subjects were tested 1nd1v1dually. Although the computer
controlled the experiment, an experimenter was in the room with
the child throughout tne session to_offer assastance and
»encouragement.

.

-39-

>




Children“s Reading Compreha'.ion

~

€
Y

Design ) . -

There were two main- independent variables manipulated within,
subjects. They were number of different arguments (few ot many)
and content type- (history,. s¢ience, or familiar experience).

These two factdrs were factorially combined, with four passa
nested within each of the resulting six cells for a total of
passages. All subjects read all 24 passages and the data from
the four passages nested Vithln each cell were gveraged prior to
the analyses. Subjects were pested in grade (4th or 6th) crosded
with reading ability (high or-average), with 9 subjects per
group. . o

Scoring )

. The tapes containing the children”s recall protocols were
transcribed and then scored 1ndependent1y by two judges. The
interrater re1rab111ty was .96, with the disagreements turning
out to.be errors by one or the other judge which were resolved in
conference. For each sentence 1t was determined which of the
propositions were recalled, Paraphrases of the original wording
were accepted as correct, as long as the meaning was accurately
expressed. If & subject made an error in a superordinate
proposition which .then reappggred in a subordinate prop031t10n,
the subordinate proposition was accepted as’ correctly recalled,
while the superordinate proposition was scored as incorrect. For
example, suppose a subject recalled the first sentence pf the
familiar experience few argument pgssage.shown in Table 3 as
Billy’s new baby brother just came home from the hospital.
Because of the substitution of brother for sister, the
superordinate Proposition 4 would be scored as incorrect.
However, the subordinate propositions 1, 2, .and 3, which also
contain the argument sister, would be scored as correct because
the subject correctly recalled that whatever the superordinate
proposition was concerned with, it wags Billy“s, it was new, and
it was a baby. .

g Results

Reading Times

Mean reading times are presented in Table 4 as a function of
content type and number of different arguments. As can be seen
from this table, in every cases’subjects took longer to read
passages with many different arguments than-those with few
different arguments (F(1,32) = 38.40, MSe = 7.1193,:p < .00001),
even though the two pasages were exactly the same length both in
terms of number of words and number of propositions. We expected
that the difference in reading times between many and few
different arg@ment passages would be greater for the fourth than
_for the sixth graders; however, this result did not obtain, as
evidenced by the lack of an interaction between number of
, arguments and grade level, F(1,32) < 1, - N

Inse;t Table 4 about here

7
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Readzng ability had a significant éffect on reading times
J(F(1,32) = 5,63, MSe = 218.08796, B < .03), with high ability
'readers awerag1ng—ig 84 seconds per’paragraph as compared to
21.61 seconds for average ability readers. Also,»che.con!ent of
the passages had a highly significant effect on- reading speed
(F(2,64) =18.71, Mse = 8.72261, p < .0001), ‘with familiar
experience passgges being read significantly faster (17.49 sec)
than eitner the history (20.20 sec).or the science (19.99 sec)
passages, which were not significantly different from each other.
‘° _However, neither reading ability nor content interacted with
number of different arguments (for both, F < 1), nor were any of
the higher level 1nterac:gpns significant (for all, E <1,
. Recall
" The average number of propositions recalled by each subject

group ‘are presented in Table 5 as a functions«of content type and
number” of different arguments’. Whereas the reading time data
showved a significant effect of number of different arguments and
no significant interaction between number of atguments and grade, ’
‘the recall data show the opposzte.‘ Specifically, the.mdin effect
of number of different arguments is.not significant (F(1,32) =
1.29, MSe = 1.8122), but the interaction vzth grade is (F(l 32) =
3.40, p = .07). FurtHermore, the interaction is in exact actord
with the predzctzons 1n that while sixth gradefs recalled just as
many propositions from many different argument passages (8.16) as
from few different argument passages (8.03), F(1,16) <-l1, fourth
graders recalled significantly less from the many dszerent
"argument .passages (7.47) than from the few different argument
passages (8.02), F(1,16) = 4.93, MSe = 1.6351, p ‘< .05.

- ,Insert Table 5 about here

-

The different effects of number of different arguments on
' the reading and recall data hzghllght a trade off-that is always
possible.between readzng time and amount recalled. Thus, 1n .
order to assess the true nature of the effect of number of
different arguments on comprehension, we combined the reading
time and recall data into a single measure; this measure was the
average reading time per prépositjon recalled. We calculated
wuch values for edch subject and submitted them to an analysis of
varunce. . N

The mean reading times per proposztzon recalled ares
presented in Table 6 for each grade level and for each type of
passage. As the table shows, the -processing time per proposition
is significantly less fof few argument passages (2.45 sec) than
for many argument passages (2.94), F(1,32) = 8.05, MSe = 1.62889,
B < .0l1. Most importantly, the difference in proces¥ing times
per proposition between few and many different argument passages
is significantly greater for fourth graders (2.50 versus 3.39)
than for sixth graders (2.40 versus 2.49), F(1,32) = 5,26, p =
.028. Thus, as we predicted, the ability.to hamdle many

4]
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different arguments during comprehension increases with
development.

Insert Table 6 about here

. Like the reading times, the recall-data show a highly
significant erteéct of content type, F(2,64) = 43.43, MSe =
1.1620, p <..00001. Passages concerning familiar experiences
were recalled significantly better (8.89 propositions) than

“either history €7.50) or science (7.39) passgges which were not

significantly different from each other. When the reading time’
data are combined with the recall data, we find that familiar
experience passdges require only 2.13 seconds of processing time
per propoaltlon recalled, compared to a processing rate per

: proposxtlon recalled of 2.93 for history passages and 3:¢01 for

TN

science passages.

0f great interest in the recall data was the finding of a
significant interaction between content and grade, F(2,64) =
3.24, p < .05. On.familiar experience passages, the content of
which might be expected to be just as familiar to fourth graders
as to sixth graders, there is no significant difference between
fourth and sixth graders in amount recalled (8.75 versus 8.92);
however, on history ande.science passages, fourth graders recalled
significantly less tnan sixth graders (for history, 7.08 versus
7.92; for sciencé, 7.22 versus 7.53). We speculated at the
beginning of the paper that since the interaction between grade
and number of different arguments is likely due to age
differences in familiarity with concepts, it might hold only for

- the history and science paésages and not for the familiar

experiences. However, this result did not obtain. The
interaction of grade, number of different arguments, "and content
was not slgnlfxcant, F(2,64) < 1. .

High ability readers tended to,recall more (8 44
propositions) thgn average readers (7.4), although the
difference was not significant. However, when the reading time
and 'recall data are combined in the reading time per proposition
recalled measure, then there is a highly significant effect of
reading ability, F(1,32) = 12.93, MSe = 7.80175, p = .001. Also,
there.is a significant interaction between reading ability and
content (F(2,64) = 4.35, MSe = 0.36007, p = .015), which is ‘
similar to the interaction between grade and content} namely, the
difference between high and average ability readers is less for
familiar experience passages (1.03 seconds per proposition) than
for either history (1.56) or science (1.51) passages.

In a separate analysis of variance, recall was examined as a
function ot tne Level of the proposition in the hierarchys There
is considerable variability in the number of propositiong
occurring at each level; consequently, the analysis used
. proportion of propositions recalled at each level. For each

> passage, the proponltxonal hierarchy as shown in Tables 1 - 3,

[ 8

-

was used to assign propositions to levels, with the most
=42
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,superordinate proposition being assigned to Level 1. Because

there were so few propositions occurring at Levels 4 and above,
these data were pooled with Level 3; the resulting category is
referred to as Level 3+,
Level in the hierarchy had a hzghly significant effect on
recall, F(2,64) = 169.21, MSe = 0.03057, p < .00001.
sﬁe best

'typically the case, Level 1 propositions were recalled

(822); in addition, Level 2 propositions (64%) were recalled

"gignificantly better than Level 3+ propositions (51%). This held

for_botbrgrade levels, for both reading ability groups, and
_across all 'paragraph types. There was, however, an 1nterestihg
“interaction between levels and cgntent which can be geen in Table
7, F(4,128) = 11.70, p < .001. 0Secall from the earlier analyses
that poth grades recalled significantly more from familiar
experience.passages than from history and science passages. What
Table 7 shows 'is that the superior recall of the familiar'
experience passages does ndt hold across a11 levels. Rather, dt
Level 1 hlstory and science propositions are just as memorable as
familiar experience propositions; only at the other levels are
they less memorable. . '

’ . Insert Table 7 about here

- Discussion

Like the adults studied by Kintsch, et al. (1975) and
Manelis and Yekovitch (1976), the fourth and sixth graders in
this study found passages that have many different arguments to
be more ditticult to comprehend than passages with few different
arguments. However, the fourth graders found them relatively
more difficult than the sixth graders in that the difference in-
processing times per proposition recalled between many and few
differentargument passages was s1gn1f1cant1y greater for them
than for"'sixth graders. This is an important finding because it
is the first evidence tor developmental differences in the
microstructure processes involved in constructing the
representation of a text during reading comprehension.

Other studies of children”s reading comprehension have shown
that younger, less skilled readers construct essentially the same
representation as mature readers. They use the same
propositianal units (Keenan & Brown, Chapter 1) as mature
readers, and they connect the propositions into the same
hierarchical representations (the levels ertect in the present
study and in Chapter 1; Waters, 1978; Brown & Smiley, 1977). The
interaction of grade and number of arguments observed in tne
present study suggests, however, that even though they may
construct the same representation as mature readers, the
processes they use to do so do not operate with the same
efficiency, so that many different arguments present more of a
problem for them than for more skilled readers.

~43-
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In the introduétion of this chapter we outlxned the
processes that can be affected by an increase in the number of . 9
different arguments. Specifically, each new argument requires !
lexical access to activate its conceptual representation’ and. its
associated information which is relevant to linking if-to other
concepts. Furthérmore, a new argument substantially increases
the load placed on working memory relative to the repetition of a oo
previously occurring argument. This is because not only 1s 1t ‘,‘
another item that must be kept .track of, but also, because it ‘
increases the number of items in working memory, it can affect LT
the ease with which other processes can be accomplished,, such as
the search of memory tor arguments with which incoming v
propositions can be connected. '

The fact that fourth-graders are more gdversely affected by ®
an increase in number of -arguments than sixth graders suggests
that either their processes tor accessing the lexicon or their
vorking memory capacities or both operate less efficiently than

those o1 sixth graders. It seems reasonable to expect that at .
least one cause for these developmental differenceg, be they in ' .
lexical activation, memory, or both, is a difference in knowledge N ®
apout the concepts; since fourth graders have less experience . -

with and hence knowledge about the concepts, they cannot access .
them as quickly or maintain them in memory as easily. The fact
that the interaction between number of different arguments and
grade level contlnued to obtain even for familiar experience .
passages, however, suggests that knowledge about the concepts is ®
not the only factor responsible for the age interaction. It

appears that general familiarity wlth the reading task itself may .

also be a factor. .
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TABLE 1 t

.
h]

.

Sample of a History Passage with Few leferent Arguments
‘ Together With Its Propositions and Propositional Hierarchy

@

—\ r:&"& *
Long ago, soldiers who were fighting in the battlefields did not i !
eat very well. They had to live mostly on tood that was ,stale or '

spoiled. More soldiers died from bad food than from gunshots.
(35 words) .

c ' . /
1. (TIME: WHEN, 4& LONG ACO)

2. (FIGHT, SOLDIERS) . ‘ _ /
3. (LoC: 1IN, 2, BATTLEFIELD) ’ : !
| ‘ RN et -
&. (EAT, SOLDIERS) ’ R
A . . \\\2 __3
. (NOT, 4 , \
,5 ; (ﬂ ) \\\ 5 .
\
6. (WELL, EAT) = - ~ \
9 i \ \‘\6 7
7. (VERY, WELL) ‘ g \ .
4 ' \\8 10
8. (MUST, SOLDIERS, 9) V. - )
9. (LIVE-ON, SOLDIERS, FOOD) - : \\}2 ~1u
10. (ST FOOD) - \
(sTalg, o 13— 14

11. ~(SPOILED, FOOD)
' 12. (DIE, SOLDIERS, , FGOD)
13. (DIE, SOLDIERS,, GUNSHOTS)

SOLDIERS.,)

14. (CONTRAST: MORE THAN, SOLDIERSI,

ARGUMENTS : SOLDIERS; BATTLEFIELD, FOOD, GUXNSHOTS (4)

A
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" TABLE 1 (cont’d) | . : 3
Sample of a flistory Passage with Mény‘Different Arguments
Winston Churchill ruled En\gland during the second World War. He ‘-
made many speeches over the radio. His speeches were important
because they gave the army and the people of England courage to
fight the Germans. (35 words)
1. (RULE, WINSTON CHURCHILL, ENGLAND) ’ ."
2, (flmgz DURING, 1, WAR) ' Y
T 5 (om, WAR) ‘ -
© 4. (sEcom, 3) e
NS 5. (MAKE, WINSTON CHURCHILL, SPEECHES) /'1 — 2 3y
. 6. (MANY, SPEECHES) I | \\\‘5 T 6 - . D
7. (LOC: OVER, 5, RADIO) “ S - 7 .
./ 8. (IMPORTANT, 5) . s 8 —9 §
9. (BECAUSE, 8, 10) ' 10 —11 — 12 i
10. (GIVE, SPEECHES, 11, comcxﬁ “ | C 13 —14 “
.11, (AND, ARMY,\ PEOPLE) , 1
K 12, (LOC: IN, 11, ENGLAND) e
/13, (PURPOSE, COURAGE, 14) ‘ *®
14. (FIGHT, PEOPLE, GERMANS) ' )
ARGUMENTS: WINSTON CHURCHTLL, ENGLAND, WAR, SPEECHES, RADIO, ARMY, PEOPLE,

- COURAGE, GERMANS (9)
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TABLE 2

Sample of a Science Passage with Few Different Arguments
ogether with Its Propositions and Propqsitional Hierarchy

. . .
’

Coal is black. But it comes from green plants that lived long
ago. ,The plants died and they rotted. They were then buried
deep into the earth., The earth”s weight slowly turned them into
coal. ' (35 words)

‘4

(BLACK, COAL)

(CONCESSION: BUT, 1, 3)

o

(' COMES FROM, COAL, PLANTS)

(GREEN, PLANTS)

(LIVE, PLANTS)

(TIME: WHEN, 5, LONG AGO)
(ﬁIEéPLANTS? .
(ROT, PLANTS)

(BURY," §, PLANTS)

(DEEP, BURY)

(LOC: INTO, 9, EARTH)
(QUALITY OF, wzlcgf, EARTH)
(TURN, WEIGHT, PLANTS, COAL)

’
(SLOWLY, TURN)

'ARGUMENTS: COAL, PLANTS, EARTH, WEIGHT

4
»




*y

“\&

. _ Co '+ Children”s C’em.iing Comprehension

P . : . N . .

. : N .

f
. : e
e A . ‘' . .
: . ~ © . i .
1 b ~ ’ :
. ' . . a a -~ .
. % =
' )
)

_TABLE 2 (cont'\g)' . )

iroy
¥ <
» - - -

Sample of a Science Passage withwn'any Different Arguments

Al s
\ . . . . P
i >

-

Divers carry metal tanks on their backs to he\lp them breathe
‘under water fox hours. The tanks are full of air. ' Two hoses
connect the tank”s mouthpiece which the diver holds between his
teeth. (36 words) - :

- » -

o
-

. " 1. (CARRY, DIVERS,TANKS) S - L
27 (METAL, TANES) | i} . ) oy
» l—:—— 2 '\;
3, (LoC: ON,J1, BACKS) ‘\\\\
. 3~ 4 .
4. (OF DIVERS, BACKS) N
T 5
5. (HELP, TANKS,.6) _ o B
. \ 6 -2 7t _
N\ 6. (BREATHE, DIVERS) >
. \, ™~ 8 ’
7. (LOC: UNDER, 6, WATER) N\ .
S 9
- 8. (TIME: DURATION; 6, HOURS) , . . (
* G 11— 10
~ 9. (FULL OF,- TANKS, AIR)
A o ) ) . 12——13
10. (TWO, HOSES)
% \\\\\14
o 11. (CONNECT, HOSES, TANKS., MOUTHPIECE)

12. (HOLD, -DIVER, MOUTHPIECE)

o 13, (LOC: BETWEEN, 12, TEETH)

. v \
' 14. (OF DIVER, TEETH) - . . .
. - - ’ . - .
ARGUMENTS: DIVERS, TANKS - BACKS, WATER, HOURS, AIR, HOSES,
MOUTHPIECE, TEETH  (9)
v € \

H
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TABLE 3 o -

. -
N -

Sample- of a Familiar Experience Passage with Few
Different Arguments Together With Its Propositions
and Propositional Hierarchy

-

s

L4

~
’

Billy’s new baby sister has just come home from the hospital. He
can hardly wdit for her té get big so that he can play wlth her.
Rxght nov she just sleeps and eats. (34 words) -

>

1.  (POSSESS, BILLY, SISTER)

(NEW, S&STEE)

’

. (BABY, SISTER)

(CoME,"STSTER, Hof& HOSPITAL)

(CAN, BILLY, 6) '
) ,(wg.n-mni, BI,Li.Y, 8) .

(BARDLY 6)

(BECOME, sxémz, m;c)

(ENABLE 8, LO) s

10.- (PLAY Bmg, s:sm)

11 (rm& NoW, 12) .
‘r -\t '
' \L ¢ o (.13:’ SI&TER)

"13. (AND, su:zp zm

C

14, mrm 13)“

¢

3
<

- N 2K ., ., - :
BILLY, SI§?ER, HOME, HOSPITAL ' (4)
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TABLE 3 (cont”d) )
. Sample ot a Familiar Experience Passage with e
. ‘Many Different Arguments ’

Jim went to ‘the zoo with a friend. He saw many animals in cages. p -
But in the bird house, the birds were not in .cages; they flew ¢
freely among the visitors. One even landed on Jim"s shoulder!
(37 words) - :
. é’

et

1. (G0, Jm, 200, FRIEND)

2. (SEE, JIM,.ANIMALS) 4 o ST o
© 3, '(MANY, ANIMALS) C
4. (LOC: IN, ANIMALS, CAGES)

5. (CONCESSION: BUT, ‘4, 9) , \, \ .
’ S o b—35
6. (LOC: 1IN, 8, HOUSE) < .

‘ , : 14—13\ - '
7. (81mo, HOUSE) | ; : \\ 6 !

' 8. (Loc IN, BIRDS, CAGES)

9. (NoOT, 8)°

‘10, (LY, BRDS) ., . 12
i1. (FREELY I"LY) ) T | - .
12. _(Loc: Ax{cmc 10 VISITORS) o | - ST
13, (LawD, BIRD, SHOULDER) '

1%, (PAR'I{ oF, "SHOULDER, JIM) . , - e

)
- 3 o ~ ’ S .

' ARGUMENTS: JIM, 20, FRIEND, ANIMALS, CAGES, HOUSE, BIRDS, VISITORS,

. . . SHOULDER  (9) - S , . a °

>
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TABLE 4 . -
) " ’ \
’ Mean reading times (sec) as a functiow of contact and number of N
different arguments for good and average readers in fourth and o o
= sixth grade . . ’
HISTORY  SCIENCE’ *  FAMILIAR EXPERIENCES °
FEW ¢ MANY FEW MANY FEW MANY
Good 17.21 20.40 17.26, 20,23 16.17 , 17.52 2
K Y ~ ]
4th Average  22.09 23.65 22.59 23.10 17.86, 22.2% » .
. A N . . , N ’ .
4 _19.65 22.03 19.93 21.67 17.02 19,88 : .
- . . ’ 3 , D
Good 15.92 17.721 15.38 17.40 12.59 14.28
J
6th Average 20.95 23.67 20.62 23.29 ' 18.57 ) 20.99 .
, X 18.43 2 20.69 - 18.00 20.35 .15.58 17.49 ©
e ¢
& . >
. ’ . -
' r s
¢, )
5
s ‘ ,
. i ‘ - %
’ - ; S L “
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]

g ' ' TABLE 5

Average number of propositions recalled (out of 14) as a
function of content and number of different arguments for

: . fourth and sixth-grade good and average readers. d
- . X -~
13
; HISTORY . SCIENCE FAMILIAR EXPERIENCES
LY . . I.
) ‘ FEW MANY FEW . MANY' - FEW MANY
' Good °  8.47 8.00 8.33, 7.89 10.03 9.44
»4th grade Average . 6.06 ©5.81 . 7.03 . 5.9 8.22 7.72
J . L] . .
’ X 7.277. - 6.91 . 7.68  6.79 9.13 8.58
N
o Good 8.42 8.64 7.92 7.94  9.58 9.11
_ 6th grade -Average -7.28 7.39 7.31 7.00 7.81 8.89
-~ ] X 7.85 8.02 7.62 7.47° 8.70 9:00 .
i
A
: 3 .
N\
7 <, ! <
. N * -54" ) .
. . .

43




Abth Grade

6th Grade

T et

. :,I.:v—’g .
Children?s Readiné Comprehension
> TABLE 6 2t
Mean‘:gading time per proposition recalled. * -
" "HISTORY . SCIENCE FAMILTAR EXPERIENCES
FEW ~ MANY © _FEW_ MANY  _FEW MANY
T 2.94 3.65° - 2.62 3.89 1.92 2.63
2.54 2,60 ' 2.65 2.89 2.00 1.99
]
! -
\ <
¢
<( i
‘ -55-° ‘ .
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TABLE 7

Proportion of propositions recalled as a function ot level |
in the hierarchy and content of passage.

-

HISTORY .80 .60 .45 \
SCIENCE .82 57 .51

FAMILIAR - @
EXPERIENCES .83 ¢ 74 .57



The Effects of Causal Cohesion on Comprehension and Memory

e
.

«

Janice M. Keenan Susan D. Baillet Polly Brown

Abstract

It is argued that coreference is neither necessary nor
sufficient for integrating sentences in comprehension; rather,
the basis for integration is establishing a knowledge-based
relation between propositions, one type of which is causal
relatedness. Two experiments are reported in which
sentence-by~sentence reading times were collected on. two=sentence
paragraphs, where the first sentence specified a cause for the
event 1n ihe second sentence. Each paragraph had: four versions.
All versions had.the same second sentence and were referentially
coherent; they differed, however, in the causal relatedness of
the two sentences. Despite referential coherence, reading times
for second sentences were snown to steadily increase as caugal
relatedness decreased.’ Recognition and recall memory for the
causes was poorest for the most and least related causes and best
for causes of intermediate levels of relatedness.

@
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» - * Discourse Cohesion
CHAPTER 3

‘ < The Effects of Causal Cohésion om
- *  Comprehension and Memory

One of the main goals in the study of discourse
comprehension is to specify the factors which affect the
coherence of a text and hence the ease.blth which it can be
comprehended. To date, psychological efforts in this regard have
focused on coreference. Two units of text are said to cohere if
they share a common referent, what is also known as tne argument

* repetition rule. -’

: This- emphasis on coreference as the pasis for textual
cohesion in psychological models is due in part to a belief in
its relative importance. This belief is most clearly stated by
Kintsch and van Dijk (1978). They state, "Referential cohesion
is probably tne most' important single criteriom tor the coherence
of text bases" (p. 367). It is also due to the ease with which
coreference can be incorporated into*models of comprehens1on.«

) Unlike other criteria for cohesion, coreference is easily .
specified, readily agreed upon by all comprehenders, and capable
of being defined without reference to particular text units.
Thus, even though Kintsch and van Dijk acknowledge that
coreference may be "neither a necessary nor a sufficient
criterion 11ngu13t1ca11y they use it as the sole basis ror
coherence in their mbdel 6f comprehension because "the Fact that
in many texts other factors tend to be correlated with it makes
it a useful indicator of ‘coherence that can be checked easily,
quickly, and reliably" (p.-367). -

Recent work by textlinguists suggests that this reliance on

. .~ coreference as the primary indicator of coherence may be
misleading. Van Dijk (1977) hlmself has claimed that from the
. point of view of text grammars coreference is actually quite
secondary. Because thaere is nothing to prevent referentially
cohefent texts from being contradigtory, van Dijk argues that-
"referential identity, although oftien paid attentiom t¢ in
discourse studies,'is neither necessary nor sufficient to
determine the meanlngfulness of composite-expressions" (p. 10Q).
He concludes that the most 1mportant criterion for coherende is
not coreference but rather a relation, typically conditicnal,
between propositions as they denote related facts in some
possible world. In other words,, the basis for text cohesion is
. in terms ot shared knowledge structures and not 31mp1y repetltlon
of textual elements. '

In formulating his position on the importamce of
knowledge~based coheslon over coreference, van Dijk (1977) was.
working within tnge ‘rramework of developing a text grammar using

. -58- .
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only linguistic criteria. He was not developing a process model
® of cumprehension using psychological data and at the time, there
was not a .sufficient psychological data base to know whether his
position applied,equally well to process models. It was probably
this lack of psychological data. that was responsible for Kintsch
and van Dijk“s (1978) statement that "coreference is neither a :
necessary nor a sufficient condition linguistically" (p. 367, ‘ ¢
o . emphasis added) and for the hedging in van Dijk’s_(1977)
\\7‘\\\\\\\\x statement that "Ultimately, the connection between propositions

; . 18 determined by the relatedness of the)\faets demoted by them, it
k\\\\\\\seemgz\ép. 4/). One ot the goals of s paper, therefore, is to
review exigti i

fting,evidence as well as present some new data to show y
, that in terms the factors which affect comprehension-time,
e coreference is neit ecessary nor sufficient. v

If the coherence of a~text 1s determined by the relatedness
of the facts it expresses, ratherthan coreference, it is :
necessary to begin examining which types~of relations.haye an « '
effect on comprehension time. 'Thus, a secon 1 of this paper
is to extend our knowledge concerning the types of

o affecting comprehenslon times by examining the effects o
relatedness. We examine reading times for two-sentence texts i
which the event in the first sentence can be viewed as a cause
for the event in the second sentence. We use the term "cayse" %o
include both types of causality discussed by van Dijk (1977).

. That is, it includes strict causal relations, such that A is a

@ cause of B if A is a sufficient condition for B; for example,

lack of rain causes arid soil. It also 1nciudes cases where
although A cannot properly be said to cause B, it is a sufficient,
reason for the action in B; for example, lack of rain causes us

to irrigate our fields. We manipulate the degree of causal

relatedness between the sentences by changing the event in the

® first sentéence so that it ranges from a highly probable to au

improbable, but pldhsible cause for the event inthe second
séntence. By examining reading timesafor the second sentences of
these texts, which are all referentially coherent but which
differ in_their degree of causal telatedness, we simultaneously
examine whether coreference 18 a gufficient condition for text

" comprehension and whether degree of causal relatedness affects

comprehension time.

- A principsl methpd for determining whether a given type of
information 18 necessary for cqmprehension 1s to compare
comprehension times when the ififormation is present with those

) L. when the information is absent. If comprehension times, are

. longer when the informdtion is absent than when it is present. it
is concluded that this information is necessary for comprehension

. and that the extra time involved is the.result of having to

search memory and construct an inference in order to provide the
needed missing information. If there ig no difference in

® comprehen51on times between the case when the information is
; present and ‘when it is absent, then it is concluded that the
-59- \
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information is not necessary for comprehension.

S al studies using this method have shown that lack of
coreference results in longer comprehension times, thus
supporting the view that coreference is necessary for text
comprehension (Haviland & Clark, 1974; Garrod & Sanford, 1977;
Carpenter & Just, 1977; Singer, 1979; Sanford & Garrod, 1980).
For example., Haviland and Clark (1974) constructed pairs of
two-sentence paragraphs like the following, in which the only
difference between the ,pairs lay in whether or not the first
sentence explicitly mentioned the referent ot tne second

“ sentence.
(1) John left the beer ‘in the car.
The beer was too warm to drink.
(2) John left the picnic supplies in the car.

The beer was too warm to drink. )

In (1) the two sentences are referentially coherent; in (2) they

are not. If referential coherence is a necessary condition for

compreh&®sion, then in order to comprehend (2), a time-consuming

search of memory must occur to provide the information needed to

referentially bridge picnic supplies and beer. Because the time

to comprehend the second.sentence was found to be approxlmately
+ 200 milliseconds longer in”(2) than in (1), it appears that

coreferential cohesion is necéssary for comprehension. .

A recent study reported by Garrod and Sanford (1982),
however, suggests that coreferential cohesion is not always
necessary for comprehension. Using the same paradigm as that
described above, -they constructed paragraphs so that the first
sentence” e;ther explicitly mentioned the referent of the sqcond
sentence or merely implied it. The following ig an examplg of
one of their paragraph pairs.

(3) Mary put the baby’s clothes on.
The clothes were made of pink wool.
(4) Mary dressed the baby.
The ciothes were made of pink wool,

Although (3) is referentially:coherent and (4) id not, it took no

longer to reaa and comprehend (4) than (3).

of materials, only a nonsignificant 7 msec difference between the

two types of paragraphs was*observed. Thus, coreferential
cbhesion does not seem to be as necessary for comprehension as
the earlier studies led us to believe.

. The critical difference between Haviland and Clark’s (1974)
materials and Garrod and Sadford”s (1982) materials seems to lie
in the degree to which the first sentence implies the antecedent
of the second sentence. The difference is not the result of the

) structuflng of the’ two sentences; rather. it is the result of

. one’s knowledge about the objects and events mentioned in the
" sentences. To illustrate, the concept, to dress. in Garrod and
Sarford”“s example, necessarily entails the presence of clothes;
one cdannot.dress without clothes. However, th& concept, picnic
supplies. in Haviland and Clark”s example; does not necessarily
"entail beer and, in fact, for the more temperate among us, beér
-60- -
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would not even be suggested by picnic supplies.

Combining this analysis of the difference in the semantics
of the two parsgrsphs with their different results in the
comprehen31on-t1me paradigm yields ,the following conclusion.

What is netessary.for comprehension is not, the presence of

explicit coreference(‘but rather’ the presence of knowledge-based

. cohédsion. 'Because the,t1rst\senténce establishes a scenario that
has as one of 1ts parts a concept of event mentioned in the
second sentence, the second, sentence coheres by virtue of be1ng

“involved in the same knowiedge structure. : )
/ It might be argued that Garrod and Sanford's (1982) results' \ o

merely show that some lexical; decompos1t10n is required in the ’ :

“‘repregsentation of verbs and that coreference =~ either exp11c1t

or by-virtue of decompoaltlon -~ is still necessary for the , >

cdmprehension ot texts‘ However, there are other

nonreferdntially coherent texts to which such an argument could

not apply.. Comsider the-following example.”. - .- AR
- (5) Things were getting very temnse.
. _ Suddenly John- punched George and knocked him out. o
Mary started screaming. )
I ran to the phone and called the pollce. . - ~

~Kathy ran for the do¢tor., .
Although this text is generally considered to be coherent, none
of ghe five sentences are referentially coherent. Furthermore,
.no" simple decomposition.of any of the verbs would-render them
referengially coherent. Thus, it appé&ars that referential
-~ coherence ==~ either explicit or hy ‘decomposition -- is not a
necéssary condition for' cohesion in text,comprehensgion (cf
Sanford & Garrod, 1981).'
- The next question we need to consider is whether coreference
is.a sufficient conditlon for text comprehenslon. Coreference
can be said to be a suttlc;ent ‘éondition for text comprehension
if it can be-shown that wherd two text units are referentially’
-3 coherent, no inferential processes are requlred to c0mprehend -
them. . S - )
' We are awznehef only one study in the Ilterature whlch
' .addresses this issue. This is a #tudy by Habexlindt, and Blnghwn
(1978). Thiy used the same"comprehenslon time paradigm as that
3escr;qu above, with the exceptions that the paragraphs wete -
three sentences in length and Yboth members of the paragraph pafir
were refetentlnlly coherent. The only d1fference between the
Rembers of the 'pair was-1in tne vérb of the second senténce. In
~. one membér -of the pair, the verb was chosen to be causally
LT coherent with the precedlng and- following sentences; in the other
memhem, the verb was chosén to be-unrelated to the action of the ,
pre edlng and follow;ng sentences. The following is an example
of one of . their»pnragraph pairs. - ’ . R
" °(6) 1. \Brian punched George. ./ ' o -
‘ 2. George called the doctor. |

R

hed
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3. The doctor arrived.
(7) 1'. Brian punched George. : .
w 2. George liked the doctor.
3°. The doctor arrived.

Of interest was the reading time for the third sentence. If
referentiagl coherence is a sufficient basis for 1ntegrat1ng texts
in comprehension, there should be no difference in reading times
between (3) and (3°). 1If referential cohesion is not sufficient )
and knowledge-based coherence is also necessary, then (3°) should
take longer to read than (3) since 1t Lacks causal coherence. 1In - .
fact, Haberlandt and Bingham. found that (3°) took much longer -
than (3) to read and comprehend, suggesting that referential -
coherence is not a sufficient condition for text comprehension.

| A potential problem with the interpretation of Haberlandt o ®
and Bingham“s_(1978) results stems from the fact that ) v
C°mPrehen31on times ditfered not only for the third sentences of -
each pdir, but gl'so for the second sentences. As McKoon and . N S .
Ratclitf (1980) point out, there are sequential effects in I
.. - reading times such that aslow reading on one sentence can - .. ~

produce another slow readmg on the subsequent sentence by virtue ~ . ®
of a simple "spillover" of ‘reading time. This raises the L o3

NI pb831b111ty that increased reading times for® the third sentences *

in Haberlandt and Bingham“s causally, unrelated triples were due -

to "spillover" effects from the second sentence, rather than lack

> of caugal cohesion. ' _ %t

~

, : One or fne goals ot the experiments reported in this paper - " Py
. is to examine.whether coreferential cohesion is a-sufficient ‘ ‘ 2
"' condition for text comprehensionwunder condltions that-exclude an .
interpretation in terms of "spillover" effects. A second goal of: .
this research is to provide a firmer basis.than that provided by . -~ T

Haberlandt and Bingham”s study for the claim that the speed with
vhich propdsitions can be integrated is determined by the =
relatedness of the facts denoted by them. Thus, instead of - ‘.
contrasting the erfects of presence ‘or absence of causal ’ =~ -
relatedness on comprehensiuon time, we manipulate causal’ . ' N
relatedness over four levels of relatedness, ranging; from highly - ‘ ¢
probable ‘to improbable, but plauszble. We.assume that fhe time - -~
to establish a causdi connection is a function of the a priori B )
relatedness of the events in memory such that’ the more highly ot -7 !'
related the two events are in memory, the faster one can X ¢ .
construct a causal connection between them 4id hence comprehend N
them. If it can be snown that comprehension time decreases-as
causal relatedness increases, this should prov1de very compelling z
evidence that text comprehension ig affeq;ed by the degree ot .
causal cohesion between events. , - = ‘ o

The experlmenta use the comprehen81on paradlgm descr1bed . ‘

. above with tyo-sentence. paragraphs,guch as that shown in Taple 1.
There are¢ four versions or each paragraph. All versions have the L
same second sentence, and in all versions, the second sentence ig -~ "
coreferential with thé first, as indicated by the use of a ) T
pronoun in the secdond sentence to té¥er to. the proper noun of the .
" -62“ \ * 7
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first sentence. Pn each ver31on”Ehe first sentence describes an
event tnat can be construed as the- cause ot the.event desgribed
in the second sentence. The differences between the four
versions lie in'the raqkedibelatedness of the event speclfled by
the first sentence to the event in the second sentence, with .

‘Level 1 referring to. themost related and Level 4 referring to
the least refated. Levels of -relatedness reflect differences in
the probability of the £1rst event causing the second event. .

If- co eferentlal cohesion is a sufficient condltxon for text

comprehensaon, then there should be no difference in ‘
comprehens1qn.t1me for the second gentence across“the four
verslqns because in each case it is tfie same sentence and is
cqreferént;al with the E;rst .sentefice. On the other hand, if-
¢oreferential cohesion is not sutficiént for comprehen81on and
caiisal cohesion must also be establlshed then comprehension time
.for the second sentence’should 1ncrease as 1ts relatedness to the
first sentence decreases. ’ - o

-

- N - € 3 . 0
. ) v Insert Table 1 about here = -

)

N

- . -~ . )

o . Experiment 1 - :
’Method o >
. Materlals,, Construction of 'the materlals requlred two >

phases., The first phase involved f1ﬁd1ng a set Qf tevents whi

.had multiple causes axid whose ¢auses spanned a broad range, of .
relatedness to7the events. "A large set of events, together wlth !
their’ posszble catises, was, complled and subgected to -a’ norming:

~o8tudy in “order, to obtain likelihood ratlngs for each of the - *

causes. Forty- subjects, who, did not partitipate -in the prpsent

experiments, were given booklets, where each page of the Booklet

-listed. an event at,the cop (e,g., a house fire). followed by 2’ ”

list of causes (e.ge,' a lightning strike, falling asfeep wtth a

A burning cigarette, iaulty wiring, child plﬂylng with matches,”

- unattended grease fire in kltchen, spontaneous’ combustlon in’
garage). SubJects were askéd to rate each cause on a’ fxve-po1nt R
scale in terms of how likely it was as a cause of the event, It
turned out that for many of the events, the average dlfference in

. the likelihood of the ‘cauges was “either .too small or tco variable
to be suitable for use 1n a readlng time paradigm. Such was the
case, for>1nstance, with the houge-fire example given above,

* where across subjects, the varlous causesg” "turned out to .be ”
approximately equally likely to cauge the event.™ There were,’
however eight events whdse causeg conslgtently s?anned a b:oad
range oé~re;ate&neés and it was these.€ight that were used to "
construc§ the paragraphs for the experiments. (The fact that’
there were.only, e1ght reflects more’od the paverty ot our .

) lmdglnatlonf thin on, the unlquenesh of -these events ). The eight.
events were: a badl& briised child, taklng out -a bank loany
going to see a doctor, a polltlclan dec1d1ng not - to run for
ve-ealection, 301n1ng.che Peace Corps.,becomlng uncpnsciouc,~
geb:xnk‘unéressed hav1ng red bumps on the sk1n. R
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¢ The second phase consisted of constructing four versions of
each paragraph, with each version,involving a different cause of
the target ‘event; and then normrng the relatedness of each .
paragraph version. This second normlng study.was deemed
necessary in order to ensure that by expressing the events as
referentially coherent sentences in which the cause preceded the
. event we did not alter the rank ordering of the causes obtained
/ _when they were Judged as simple event«phrases with the event '
s preceding the cause.
For each of the;eight events obtained from the first phase,
we selected the four causes that represented the broadest range
of rated likelihood. Each of the four causes was expregged in a
sentenck which became 'the first sentence of a paragraph version,
The event itself was expressed as the second and target sentence
of the paragraph. To illustrate, the ‘example in Table 1 was
- constructed on the basis that repeated punchlng was rated as the .
. . most likely cause of a child being bruised. Falling off a bike
) was rated as next most *;kely, followed by parental abuse; going
, odt to play was considered to be a falrly unlikely cause of a
child being bruised. ,
All second sentences were constructed to be referentlally

sentence to refer to the proper noun ot the tirst sentence.
Furthermore, all second sentences were constructed to be exactly
\ 12 syllables in length, so as td minimize variability in resding
) " times 4cross the different paragraph sets; the number of words in
. . these sentences ranged from seven to twelve. Equating sentences
S in terms of number of syllables rather than number of words is
- the method recommended by Haviland and Clark (1974). It was
" impossible to similarly c¢onmstrain the length of the first’
, - sentences because the different causes often varred cons1derab1y
T in the number of words needed to express them. We therefore
simply ensured that there was no systematic increase in number ot
> syllables or words in the first sentence with decreased °
> - relatedness to the second sentence. . The average number of

o related to-least rélatedrwere\13 22, 23, and 11. Because the
R first sentences of least related causes are the shortest. in-
o length, this snould)er1m1nare5the pO@Slblllty that any ya
- ) "gpillover" effects (McKood & Ratcliff, 1980) could account for
’ ' any observed increases 1n redding times tor the second sentences |,

> . . pf, these pairs, Care was alsd taken to ensure that frequency and
A imagability of the vocabulary tsed to express the ‘causes .was
) , similar across relatedness levels. - . -

After the eight paragraph sets were constructed, they were

N

- other experlments, to rank the versions in terms of.the 1 °
+ ‘relatedness of the’two sentences. ‘The subjects were g1Ven

. - booklets, where each page listed the.four versions of a given
" ' paragraph .in random order. Four dlfferent random order1ngs were
> used. “The results of this ranklng task showed that expressing .’
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: glven to 48 ney subJectg. who did notwpart1c1pate in any of the ..

coherent with the first sentence by ysing a pronouf in the second .

syllables in the-first sentences at each level from most highly -~
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i paragreph using a f1ve-poznt scale (1 = H1gh1y Related and 5. =
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\ the eﬁents in referentlglhy caherent senfepces d1d not alter the
order1ng of the telatedness amgng the versions.

_ Procédure. The eipérznent was implemented on a PDP 11/10

-computer which is” eqn1pped with softwa:é to control four -

1ndependent, éound-sbzelded, suhgect stations - simultaneo sly. ¢

" Each subject station c6n811ts of a CRT and button box f
‘ﬁCOlL!Ctlng responses, « “

The paragraphs were preiente&'on ‘the CR? one sentence at a
time, - Each:peragr:ph vas preceded by a screen stating "New
Paragraph,q The subject then pressed” a bubton to receive the’
first sentence of—the paragraﬁh Subjects, _were told to- read the
sentence ‘both qugckly and Cérefully and to ptess a button when
", they understood it.-- As soon af the subJect presqed the button,
¢ the sedgnd sentence w§s presented. When'the suybject pressed the
but:on szgnallng comprehene1on of. the setond. sentence. a screen
.wvas d1spIayed which requested the subJect to write a sentence
S “which cout1nued the thiought of the first two séntences. This vas
"done, to ensure'thnt ‘the snb;ects were actually teading the

sentencea”for campreheno1on -and no; just push1ng buttons.~
Costinuation qe&tences wer written on.sheets of paper provzded
at the subgect stations.. 3ﬁen the subJects finished writidg :Ke
cont1nuat1on sentence, tHey pressed a button which caused the
"New Peragraph" séxeen to be (displayed and the ‘whole sequenqe of
events to-be ‘repeated with the mext: peragraphe
Su‘BJects re’cezved- one practrce peragraph and one Versmn of
_éach of the’ eﬁgh: ezperxnental paragraphs, Only ome practice
paragraph was needea .béecause this experiment’ foilbwed another
- experiment which. served to familiarize. the subgects with the
prngedure;of xead1ng text on the CRT and presszng buttens.. The
eight experlmental paragfkphs ‘were presented in 2 d1fﬁerent :
. random ‘ordet fior each subJec; e ' .
Aft all ‘the paragraphs had been presented. the subjects R
vere asked to rxte the relat%dness of eich version.of each
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| Nbt,_Very Reldted). Tiris was done’ to enSure that . the difference -
" in ;alatedness beéween the versions held, for these subJects And
tonprovzde a more sénsxxxve medsure of reEa&edness than the~rank8
obtazhed in the eat]lier jporming study, e ratings were
collected from book ets, ‘whete each pagk listed the four versions
oﬁ a given paragreph in random order. Four dxfferent random

. oider1ng$ were uséd. >

R Desi The main 1ndependent variable, degree of causal

. relatedness. had fout‘leveﬁa and vas men1pulated within subJecte.r
~Each cubJect tead only one verszon,of each. of the eight
éxpertnental pafhgr;phs, wlth two paragraphs at each of the'four‘
Iévels of relatedness,.:Assignment of paragraphs to level of’' -
relaﬁédness was counterbalqnced across subjects by using a

at1n-3quare des1gn with four group& of subjecq§ and’ eight

subjects: per,group.\ C ot
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hay Vgt;bjéé:ts. “Thirty-two adults from the University of Deqv:er( . . B,
’ Commpunity were paid for their participation in the experfmbnt, ' -~ _.° - *®
.~. ‘,Results ¢ ., " . - e, e - - : o, »
I . . \ . . e
: . Refatedheds Ratings. Begauge every subject: rated every o RS
. yetsion _o“t‘ every pgg;sgra%h,’ it was possible to analyze the ‘ . o
.relatedness’ ra,tings-tréa;ing both paragraphs and subjects as oo S
" random factors; level ot relatedness from the earlier ranking "~ .
study was the ofily fixed factor. The.results of this.analysis oy ‘
.,  Showed.a highIy‘$igpificant.effect of levelsot relatedness. F"(3, . . P -
31) ='82.57, p < .001, MSe = 4.075. -The average ratings for each { R
level are presenteéd.in Table 2. As.Table 2 shows, rated » = . )
' reTatedness steadily Yecreases acrosh the four levels:. _— T U s
Ne'wqaq-Keuls tésts showed ’havaevel 1 versions were Tated as | : A
-+ 'signifiicantly more‘reldted’than Level 2 vetsions (q(2, 31) = . . e @
|, 437, p <.01); Tevel 2:versidns were rated significantly more . ‘
. related than Level 3 versions (q(2, 31)<= 4.18, p < .01); and |, - . ' .

« 5. - Level 3.:versions were significantly morfe related than Level 4 < C

« ' S/

. "vler(s‘iéns;_ (q2,. 31)-= 12.54, p € ,01). There was also a . ”

RN

/!

<

|- v ! 'significant etfeét of paragraphs (F(7, 217) = 9.85, p <-.01, MSe S
Y= 0.8463), and ‘a significant {nteraction of paragraphs with level : ‘ ;@
" of felatédnes,s (F(21,°651) = 5.56« p.<".01, MSe =.0.5904). “© .. :
. - Although ‘evéry ‘paragraph showed .a' ‘steady decrease in rated ' ., . ", - ‘
! rélatedness acroes the four levels, with the exception of one ‘ B
~ paragtaph that had 4 tie £aor levels 2'énd 3, the interaction was - S .
produced by the fact that the slope of this decreasing function < )

-*. varied across paragraphs.. The €act that the rank ordering# of ' ®
, ‘- the versions derived from the relatedness ratings exactly , - . e
. ~ . \correspondscto the earljer rankings validates..the petceived cr o .
v differences in the causal.relatedmess of the four versions. “The ' ' '
+ '’ questjon of interest is whether these perceived differences’ - e o
»aff:gct'reading times‘ for the second sé¢ntence or whether ‘feading: . L
times dre ‘only a function of coreferential coherence. ] T ) ®

< g - «
gL « ,°, Imsert Table'2 about here oo ‘

v > -

‘e

¢

.
-
.

Reading Times! The average.reading times for'second ot T ,i
" .1" sentences as a function of causal relafedness to the first K . R
-~ ' ‘sentences are also pregented in Table 2. As this table shows, - - o Y
. . theé time required to read and comprehend a Bentence is - . -
significantly affected by thé relatedness of the sentence which .
precedes. it, F(3, 84) = 9.61, p < ,001, MSe = 0.2484. Setitehces e ‘
«preceded by Level 1 sentences wete read significantly fdster than .
‘< thosé preceded by Level 2 sentences., q(2, 84) = 3,49, p < .01, .
The differepce between Level, 2 and Level 3 is not significant but - N
" is in tne right direction. Sentences preceded by Level 3. - . ) .:
sentences were read significant).y faster than those preceded by J ' <
Level ‘4 sentences, q(2, 84) = 3,73, B £ i01. The lihear trend is . Co
highly significant; F(1, 84) =-26.61, p < .001; and there is'no - g ,
sign?fi;ant quadratic or cubic trend. ~ : - ) c
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.oy There: was also a s1gn1f1cant d1fference in f1rst sentence
reading times ag a function ot level of relatedness, F(3, 84) =
22. 50,‘2 < .001, MSe = 1.0342, However, the pattern of reading A

t1mas here is quite. d1£ferent from that observed for second \
o sentences. Most 1mportantty, whereas Level 4 second sentences
. were réad the slowest, Level 4. first sentences were read }he
. fastest. This result therefore eliminates the possibility that
" spillover effects from the first sentence caused the’ 1ncreased
read1ng time on pecond sentences of Level 4 versions.” The
reading "times for first senténces directly reflect the \ .- .
differenceés in the number of .gyllables for these sentences. \ °
Level 4 first setitences had the fewest syllables (11). and were -
‘read thé fastest (3012 m1111seconds) followed by Level 1 )
sentences (13 syllables, 3263 m1111seconds) ‘then Level 2
sentences (22 syllables, 4564 m111rseconds), .and Level 3
) sentences (23 syllables, 4641 m1111seconds) < v
>1 <« Discussion -
o ~  The purpose of this exper1ment was-to determ1ne whether or .
not¢, coreferential cohesion is a syff1c1ent condition for text
L comprehens1on. The ev1dence~strongly ausgests that it 13 not.
Although sec¢ond sentences were always coreferential with the
"first sentence. reading times for these sentences varied with the .
content of the first senterce, Spec1f1cally* the higher the a -
" priori relatedness of the event in the second sentence to the
‘event ,in tne first sentence. ;the fastdr the second sentence could
be. read This result suggests that the presence of coreferential
“Cohesion is not éu£f1c1ent for” comprehension. It shows that the
1ntegrat10n of sentences in comprehension must involve
estab11shrng'some reiat1op bétween them, since the time to X
Ctmpreheid is systematifally related to the strength 6f this . &
» relation. .
. -One might object to this conclusion.-however, on the grounds A . !
that reading times for the second sentences reflected mot the® -
t1me to cumprehend them, as ve have been suggesting, but rather
. the time to think of a contindation sentence. Racall that after . :
, ¢read1ng each paragrnph, subJects were required to construct a
'+ _sentence which continued the ‘thought of tbe paragraph. Although - Lt
‘they were told not to-construct theé continuation sentence until
they had pressed the buttpn szgna111ng comprehens1on of the
second sentence, it is possrbie that subjects did not always
follow thege 1nstruct1ons. . X
It ig reasonable to asswme that the time required to g
) construct @ contitfuation sentence’ would be a function of the ’
e relatednesd of the eyents in the first two sentences. ' ‘Thus’, if
vasubJects were comstructing continuation sentences before pressing
the button to terminate the second sentence, the obtained
‘.t relation between reading time and causal relatedness may simply _ v
reflect the effects of causal relatedness on the ease of °*
~ construct1ng contintation sententces. In other words, * ¥
coreferential cohesion may in fact be a sufficient condition tor
text comprehension; and causal relatedness may only be relevant )
, : -67- S
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) .
to the construction of continuation septences. If this is true,
however, then ir one eliminates the requirement of constructlng .
continuation sentences, there should be né difference in reading
times for secohd sentences as a-tunctiom of the causal

relatedness of the first sentence. On the other hand. if causal
cohesion is necessary to comprehgnsion per se, apart trom any .
involvement in constructloﬁ of continuation sentences, then even
when the cont1nuat1on task is eliminated, reading times for

second sentences should vary as a function of the relatedness of

the first sentence. Experiment 2 is-designed to resolve 'this

issue by repeating Experimept 1 without the contlnuatlon-sentence
tagk. -

Experiment 2
This experlment differs frongxperlment 1 in two respects.

First, a set of "yes/no" comprehension questions were used in
place of the sentence continuation task as a means of ensuring
that subjects were comprehending the paragraphs apd not jhst ,
pressing buttons. The questions were degigned so?that subjects
could not anticipate them ahead of time. In this way, reading
times for the sentences reflect only the time.to comprehend the
sentence and are not open to, ‘the possibility, as they were in
Experiment 1, of including the t1me reéquired to execute the
comprehension test.
The second way in wnich this experlment daffers from
Experiment 1 is that it includes both a recall and a recognition
test for the causes (specified in the first sentences) of the .
target events. It has often been claimed that causally coherent
texts are more memorable than causidlly ‘unrelated tex (e g,
Schank, 1975; Mandler & Johnson, 1977), and recent evidence by
Black and Bern (1981). using free recall and cued recall
.?rocedures, supports this.contention. However, there has been no .
' 1nvestigation .0f memory as a function of degree of causal .
relatedness. Does the strength of the causal connection affect
recall meriory, such that the more related the cause is to the
event, the more likely it will be recalled? Or is it the case
that tae only thing that determines memory is the presence of _
some relatlonshlp, so' that related texts are recalled better than
unrelated texts with no ertect of degree of relatedness? '
Another questloh ve were interested in was whether the %
relatlonahlp between the relatedness of thé cause and memory for
the cause would differ for recall and recognition tests: There
is some evidence in the 11terature to support this hypothesis.
For examgle, Bower, Black, and Turner (1979) and Graesser, Gordon
and Sawyer (1979) have shown that recognition.is better for , .
actions thdt are unrelated to a text script than for typical
script actions, while Black and Bern (1981) have shown that -
recall is poorer for unrelated texts than related texts. Thus,
we might expect to rind highly related causes better r&called,
but more poorly recogn1zed, than lowly related causes. In other
words. subjects may be more likely to recall how Joey’s body got
-68-
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covered with bruises when the cause is something fairly common,
Such as ‘'a fight, than sumething somewhat unusual, such as child
abusej however, they may be more likely to recognize. something
unusual, such as child abuse, than something more common, such as

a fight. <« ’ \
Method ;
. Materials. - The materials consisted of the same eight

paragraph sets as used in Experxment 1. Ia addition, there were
eight "yes/no" comprehension questions, one for each paragraph,
Four o. the .questions required a "yes" response and four a "no"
response. The questions were designed so that the answer was the
same regardless ot wnich version of the:paragraph was read. This

was accomplxshed by having the question refer to some aspect of

the event in the second sentence, which was the same in all
versions. For example, the comprehension question for the
example given in Table 1 was, "Was Joey likely to be feelxng
pain?"

Nine filler paragraphs WeIe also included, with one serving
as the practice paragraph. Like the experimental paragraphs, -
these paragraphs were two sentences long and were followed by a
comprehen310n‘quest10n, but vnlike the experimental paragraphs,.
the first sentences of these paragraphs did not specify a cause
for.the event id the second sentences. Instead, a variety of
other relations, such as instantiation and scenario 1nc1u810n.
conjoined the two sentences. The fillers were included for two
reasons. One was to make sure that the. results of Experiment 1
were not due to subjects adopting some special strategy as a
result ot discerning the cause-event form of all the paragraphs.’

X Including filler paragraphs whose second sentences could take a

variety of relations to tane tirst makes it less likely that
subjects will adopt an. expectation or strategy for cause—event
relatedness. The other reason for including the fillers was to
lengthen the experimental session and thus add time to the.
retention interval between reading and the memory tests. -
The memory test$ concerned only the eight exper1menta1
paragraphs and examined memory for the causes specified in the

first sentences. The recall test was-<a cued recall test, with
‘the events in the second sentences serving as the cues. The

eight cues were in the form of questions; for example, "Bow did
Joey get his bruises?" The recognition test consisted of eight,
four-alternange, forced-choice items. It used the same question
¢ues as in the recall test, e. 8> "How did Joey get his bruises,"
followed by alternatives which’ corresponded to the four possible
causes Erom the four versions. e.g., "(a) his" ‘brother beat him
up, €b) he fell off his bike, (c) his mother beat him, (d) he. got
into trouble at a neighBor”s house."

Proceduze. The procedure was similar to that of Experrment
1, wictn the paragraphs being presented on a CRT screen. one
sentence at & time. The difference was that as soon as the
subJect pressed the button to signal comprehension of the second
senténce, the cbmprehenexon question for that paragraph appeared

. . ~69- .
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on the screen. rather than instructions to write a continuation
sentenceé. Subjects responded "yes" or "mo" to the comprehension
question by pressing either of two labeled buttons on the .

response panel. The response panel was equipped with lights -

above each of the buttons so that feedback on the accuracy of
responses to the questions could be given by. briefly lighting the .
light above the correct answer as soon as the.subject responded.

The presentation order of the paragraphs was randomized for
each subject with the consttraint that the first three paragraphs
following the practice paragraph be fillers. This was dome to
eliminate any warm-up effects on the apparatus because, unlike
the subjects in Experiment 1, the only\exper1ence these_ subJects
had with reading text off the CRT and pressing buttons was 1n the
instruction phase or tne experiment.

When the subjects completed read1ng the eight experzmental
and eight filler paragraphs and answering théir questions, they
participated in two other text comprehension tasks which took
approximately 35 minutes to complete. They were then given the -
recall test followed by the recognition test.

Degign. The main independent variable, degree of causal
-~ relatedness, had four levels and was manipulated within subjects.
Each subjeet read only one version of each of the eight -
experimental paragraphs, witn two paragraphs at each of the four
levels of relatedness. Assignment of paragraphs to levels of
relatedness was countérbalanced across subjects by uszng a
Latin~-square design with four grouﬁs of subjects and nine
subJects per group. ‘

‘Subjects. Thirty-six Un1vers1ty of Denver undergraduates
participated in tue experiment id return for either payment or
class credit. Nine additional subjects were rum in the
experiment but excluded from the analyses because they made more
than one error on the comprehension questions.

Results

Reading Times. The average reading times for the second
‘sentences are presented in Table 3 according to level or causal
relatedness. The fact that these times are considerably shorter
(X = 2407 m11113econds) than tnose in Experiment 1 (X.= 2938)
lends credence to the notion that reading times in Experiment 1
may have included some ot the time required to comstruct .
continuation sentences. However, the fact that reading times in
this experiment again show an increase with decreased levels. of
causal relatednegs demonstrates that causal cohesion has, its
effects not simply om tpe construction of continuation sentences.

o

_+ but also on the comprehension process per se. The main effect of A
causal relatedness on second sentence reading times was highly ‘ .

significant, F(3, 96) =.5.76, p < .005, MSe = 0.122. The linear
trend .was also highly s1gn1f1cant F(1, 96) = 15, 99, ,p-< .001; .
the quadratic and cubic trends were not significant..

Newman-Keuls tests showed that target sentences preceded by Level

1 causes were read s1gn1f1cant1y-faster than targets preceded by

Level 3 causes (q(3, 96) = 3.46, p < .05) and Level 4 causes

. -70-
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. (qa(4, 96) = 4.92, p < ,01), but not Level-2 causes. Targets
L b preceded by Level 2 causes were read significantly faster than

those .preceded by Level 3 causes (gq(2, 96) = 3.12, p < .05) and
—Level 4 causes (g(3,-96) = 4.57, p < .01). The difference
between Lével 3 and Level 4 was not significant.
Comprehension Questions. Causal relatedness had no etfect
on tne subjects” ability to correctly answer tne comprehension
® questions. Mean percemt correct for the four levels from most
related to least related was 93, 93, 95,}and 9.

-

: Insert Table 3 abput here

Recognition. Table 3 also presents the recognition data
o according to level ot causal relatedness. Level of relatedness
had a highly significant effect on subjects” ability to recognize
the causes (specified in the first sentences) of the target
events, F(3, 96) = 5.03, p < .005, MSe = 0.27025. However. in
contrast to the effect on reading times, the effect on
recognition performance was not linear; the linear trend analysis
o produced a nonsignificant F(1, 96) = 1.48. Rather, there was a
: highly significant quadratic trend, F(l, 96) = 15,59, p < .001%
Newvman-Reuls tests showed that Level 2 and Level 3 causes were
recognized approxlmately equally well and significantly better
(q(3, 96) = 4,17, p < .01 and 4(3, 96) = 3.21, p < .10) than
Level 1. and Levpl 4 causes, which were not s1gn1f1cant1y
¥ . different, Thus, recognition is best for causes of intermediate
levels of relatedness and poorest for highly related and
uirelated: causes. !
Recall. The recall data were scored for gist by two
independent judges; discrepancies were resolved by a third judge.

' ‘The results are shown in Table 3. Level of relatedness again had
o a highly significant eptect. F(3. 96) = 10.62, p < .00l, MSe =

0.27199. As in the recognition data, causes of intermediate
Jevels of relatedness were remembered the best. With ,the recall
. data, however, bath the quadrat1c and the linear trends were
— . significant; for tne quadratictrend, F(1, 96) = 20,02, p < .001,
and for the linear trend, E(1. 96) = 11.77, p < .0L.
Newman-Keuls tests showed that Level 4 causes were recalled )
( significantly more poorly than all the others (q(4, 96) = 7.67, p
< .01l; q(3, 96), = 5.75, p < .01; q(2, 96) = 4.47, p < .01).
Also, the difference between Level 1 and Level 2 was marg1nally
. significant, 'q(3, 96) = 3. 20, p < .10.
. Digcission
o At, the end of Experiment 1, an objection was raised that
reading times for second sentences may have been contaminated by
the time required to think of conmtinuation sentences. If so,
this would permit the possible interpretation that” comprehension
times are not necessarily influenced by causal cohesion, but only
coreferential cohesion, and that effects of causal cohesion .are

*y

) Confined to the time required to construct continuation
sentences. The results of this experiment, however, elimihate
’ -11-
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this interpretation. Because subJects could not ant1c1pate ahead o
of time the nature of tne comprehension .questions, it is .
. reasonable to assume that the only thing they were doing while .

the second sentence was exposed was comprehending it. -And. ’
because comprehension times were shown to steadily increase as
the causal relatedness of the events decreased, it camn be -

- ’

concluded that coreferential cohesion is not a sufficient PY
condition for text comprehens1on, rather, one must also try to
establish causal cohesion. : .

The results of [he memory tests provided some unexpected -
findings. First, both recall and recognition provided somewhat .t
similar patterfis of results; this was Ih contrast to our : ’
expéctation that lowly related causes would bé recalled more
poorly than highly related causes but recognized ds wetl, if not e
better, than highly related causes. Least related causes were
" . ' least well recalled, supportlng our expectations and the results"
of Black and Bern {1981); ‘however, they were also the least well
recognized. It is possible that the discrepancy between our ° .
expectations for the recognition data and the actual resilts is
due to the fact that the rcognition process was contaminated by ®
having performed the recall test first. As Mandler (1981) has )
argued, recognition.can.be accompllshed on the basis of either = -
reinstating the context, as in recall, or famlllarlty. Having
just taken a recall test on tne same information may have biased
.the subjects to recognize the items in terms of the same strategy
they used in recall <~ reinstating the context -- thus xielding
the same pattern of results on the recognition test as on.the
recall test. Futpre researcttwill need to determine whether this
pattern continues to md!ggg;z\whep recognition is not preceded by

" recall.
It should be noted that there was some difference between
the patterns of recall and recognition data. Specifically, the )

difference between least related and most related causes on the
recognition test was small and not significant; whereas dn the
recall test. it was large and significant. 1In this respect,,
then, there is' a difference between re¢ognition and recall R
performance, and tne difference coincides with our expectations.
.in that lowly related statements fare worse on recall relative to - o
the other statements than om recognition.

Perhaps. the most surprising result to emerge from the memory ) .
tests was the finding that highly related causes were not
recalled véry well. Although théy were recalled 31gn1f1cant1y
better than the least related causes, they were nonetheless
recalled significantly worse than the causes of intermediate )
levels of relatedness. .THere may be “several ways to explaln this . - .
finding, but perhaps the most reasonable explanation lies in the
amount ot processing required to establish the causal connection.
Jacoby and his colleagues (Jacoby, 1978; Jacoby, Cralk, & Begg.
1979) have shown that thne memorablllty of an event is otten a .
functiofiof the amount of processing it undergoes in encoding: @
the mure processing, the more memorable the event. It could be .
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argued that highly related causes undergo relatively little
processing in encoding and for this reasqQn are less recallable
than causes of intermediate levels of relatedness.

Why might Level 1 causes undergo less processlng9 Level 1
calses often so strongly suggest the target event in the second
gentence, as tur example. repeated punching by someone bigger
suggests -bruiges, that the target event can be expected or
activated-before the second sentence is even presented. Thus,
when the second sentence is presented, it requires little
processlng. as retlected by the reading times. Because no search

. process is required to find the causal comnection, the events ’
- undergo relatively 11tt1e processing ‘and are thus not very .. -
. memorable.

. In contrast, Level 2 and Level 3 causes never strongly
suggest the target . gvent in the second‘sentence; for example, ome
can fall off a bike or have mother get angry without ever
incurring bruises. Thus, comprehension of these causes does not
activate an expectation of the target event to tacilitate ¢
comprehension of the second sentence. Instead, comprehension
requires searching memory for tneginferential connection;
consequently, reading times are longer and the events are more
memorable because they undergo greater processing.

Note, however, that there is a definite comstraint on the .
extent to waich moré processing leads to better memory. Level 4
causes must involve the greatest amount of processing. and yet
they are the least memorable. Thus, it appears that a second
factor must also be involved in determinipg the retrievability of

“*the causes; namely, the strength of -the inferential ‘connection. .
If increased processing only results in a ténuous causal e .
-connnection, then it c4nnot facilitate memory. .

Further research will certabnly be necessary to establish .
the exact nature of the relationship between memory and causal .
relatedness. One of the factors which makes our results . :
tentative is that tne number of wotds uged to express the causes
was not tightly controlled. Because ‘the average number of words
in intermediate level causes was greater than that for hzghly
related and least'related causes. it will be necessary in future
research to exclude the possibility that memorablllty is’
determined by number of words. \

Conclusions ‘

Two' conclusions gan be drawn from this paper. One is that
with respect to the processes xnvolved in integrating texts in
comprehension, coreference is;neither sufficient nor necessary.
The second is that the causal relatedness of events affects
comprehension time such that the stronger the causal link befween
a8 cause and an event, the more «quickly the event can be
comprehended. | . .

"™, Further research is needed to explicate the types ot
1nformat10n that are relevant to determining the strength of
", causal rexat1ons. In.this study, causal relatedness was
specified in terms of ratings of the likelihood of the” causeg . &@t
-73- . )
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being sufficieat conditions or sufficient reasons for the events.

But, other tactors undoubtedly affected these likelihood ratings, . ®
such as the length of the inferential chgin connecting the two .
events and the salience ot the eyents due to personal experience
with them. In future research we hope to assess the independent
contributions of these various factors.

Further research is also needed to eXplicate the rules . .
governing the pragmatics of discourse which determine such things ) o
as the range of causal relatedness values acceptable in .
discourse. In this study we purposely avoided using either texts
in which the event was a necessary consequent of the cause, as in
She wag in Denver consequently she was in Colorado, or texts in
which there was no possible causal connection, because such texts
seem to violate the pragmatics of discourse. Thus, our Level 1 . ®
causes were always highly probable but not necessarily entailed;
similarly, our Level 4 caiises were improbable but not . .
implausible., What is needed is a theory of the types of ; .

+  expectations comprehenders have about the level ot description in
discourse which, together with their knowledge about possible
relations between events, governs tne ease with which events are } ®
comprehended. ot
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CHAPTER 4 7

v - -

The Role or Encoding and Retrieval Processes

in the Recall of Text

Much current research on memory for text has been based on
the "assumption that encoding processes are the primary
determinant of what is remembered from a text (e.g., Kintsch,
1974; Anderson & Biddle« 1975; Craik & Tulving, 1975} Schallert,
1976; Kozmingky, 19//; @nd Thorndyke. 1977). Although - some
research on text has investigated possible effects ‘'of a retrieval
context on memory, the resulta of tnat research have supported .
the belief in the importance of encoding processes (Bransford &
Johnson, 19%2; Dooiing & Mullet. 1973; Thorndyke,” 19/7). Thus.

. current research on text memory has accepted this view and has .
concerned itself with examining. the tactors which control the
types of processing occurring during encoding. However, this
prevailing beliet in the dominance of encoding factors has-been

r ?ballinged recently by an experiment by Anderson & Pichert
1978). " .
' In Anderson-& Pichert”s (1978) experiment. subjects read a

« 373-word story, taking one of two possible points of view, or .

perspectives,.as they did 80. The story.contained-two sets of
target information such that one set was relevant to each
perspective. When the subjects recalled the story, they recalled
;more’ information that was relevant to the perspective they had

. taken while reaging the story than to thé alternate perspective.

' However, when the subjects were given the alternate perspective
ag a'retrieval cue for a secona recall trial, they rrecalled more
‘information relevant to the new cue than to the original

- perspective. Previously unrecallable intormation was recalled in

- responge to~a new perspective, indicating that information
unrelated:'to the original perspective~was storgd in memory as ,

.-well as informafion that was relevant to that perspective,

: Anderson & Pichert (1978&\ipterpreted their results in light
~of a retrieval schema set up by the new retrieval cue. which

- allowed access to previously unrecallable, but encoded,
information. While they state,that it is likely that both
encoding and retrieval effects:play a role in pemory, %hey éfd
that in their study,’"readers gust have “develéped a richer
representstion for the story matenjal than could be accounted for
gsolely -in terms of the dominant schema- brought into play by the
pgrspective instructions. Otherwise there would have been no
information in the recesses of the mind which ¢ould be ‘recavered
when the perspective shifted.™ (p. 10) ' S
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Even more recently, Britton, Meyer, Hodge, & Glynn (1980)
also found that retrieval processes are responsible for- selective
recall. rather than encodﬁhg processes. “Britton et al. (1980)
compared-free recall to cued recall of paragraphs that were high
or low in the text hierarchy (see Meyer, 1975, for'a description
of how the test hierarchy 1s tormed). A paragraph Low in the
text hjerarchy contains information which is important .to the~ .
text as a wuole, and which is likely to be récalled. A paragraph
that is high in the text hierarChy contains less important
. information. which is less likely to be recalled.:

Britton et al. (1980) found that in the free recall
condition, more information was recalled from the paragraph that
was high in the text structure than from the paragraph that was
low in the text structure. In the cued recall conditioms,
however, memory for the low paragraph was as good as that for the
high ‘paragraph, suggesting that intormation trom the low
paragraph was in memory but was not accessible without the
appropriate retrieval cue. Thus, the results of th& story by
Britton et al. seem to support the conclusions presented by
Anderson & Pichert (1975& concerning the role of retrieval
processes in text memory.

Since Aucerson & Pichert’s (1978) results and those of
Britton et al. (1980) are contrary to earlier reséarch on both

The Role of Encoding and Retrieval

word lists and texts (Thomson & Tulving, 1970; Tu1v1ng & Thomson, ~_

1973; Thorndyke, 1977), and to the preveiling view that' encoding
processes are ‘the‘source of selective recall, it is important to
scrutinize their procedures and results very carefully. In doing
so. we fipd a number or methodological factors which may be
responsible for their findings. >

inciple factor which may.be responsible for giving the
impression that 8o much informgtion is available in memory
regardless -of the encoaing perspectiye is ‘the Tength of tne delay
interval. In Anderson & Pichert’s study, the first recall trial
occurred twelve minutes after the story had been read, and_the
second recall trial was within the half hour. Britton et al.
also used immediate recall. It may be that the encoding
perspective .did have a significant influepée on the type of T
processing thag/information in the text derwent, but that with
such a short delay. items with even a imal amount of .
processing wer agvailable ahd aCCESSIbft in memory. Keenan
(1975) has wn, that memory for even the suxface fgtm of a text
cap be retaiped for up +0 twenty minu es .afteg‘reading. The

uld thén-hgve been

reduced. thus renqering differences in availability more -
apparent and‘ a difference”in recall as a function of the-
encoding perspective might have been demonstrated :

Ihe second methodological factor that may have contributed *
td’ tué results obtained by Anderson & Picnert (1978) and by
Britton et al. (1980) is the use of 1ntentiona1 memory

e
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* that encoding processes may not be the source of selective ..
recall. . . ,
Hirst”’s (1980) experiment ig a- study of memory for -

while the test was ithe follou1ng day.

The Role of Encoding and Retrieval

instructions. G1ven explicit ‘instructions that a memory test :
wili follow the ‘story, a subject is likely to try to remember as
much of the story as possible, regardless of the encoding p)
framework. If an incidental task were used, this problem would
be avoided.

The third point whicn may have contributed to the results 18
the 1ength of the. story used. The texts used by these
researchers were so snort ithat it is likely that muchsor all, of
them ¢ould be encoded fairly easily, espec1ally when the ) .
instructions specifically.requested this. If a longer test were
used, the reader may be forced to encode only.a part of the
information, and an eirect or anm encoding perspective could be .
more clearly determined. Thus. inm these two studies, the !
techniques usea to measure the effect ot the retrigval procqss .
leave doubts as to the generality of the conclusxons. . N

The arguments presented above might leaa ua toeFeJect che
results of the.studies by Andersgn & Pichert (1978) "and by )

Britton et al. (1980). However, a study by Hirst*(1980), which .
does not suffer from the methodological flaws present in the two
studies discussed above, provides evidence supporting the.notion

mathematical proofs. Hirst reasoned that the ability to wgfk out

a proof is faciiitated when a problem can be identified -as

belonging to a, class of problems for which the gemeral form of ~

the pzoor is known. . Once the general rule 1s known) a new : )

problem of the same form can be easily solved. Hirst sought to v .
teach his subjects rules for various types of problems by » )
presenting instructidns aboutithe rule either before a o . . '_ )
to-be~studied proof, atter the proof, or not.at all. He viewed ‘ . vk
the instructions as a fo?hsof context analogous to Bransford’ & : 2N
-Johnson‘s (1972) picture cdatext, because knowledge of the o M
general rule provides a framework with which to Gomprehend, the <" .
proof; given after tne p:oor, the rule 8 effect would have to be : N

on’ retrieval. 3 - - . - . o 0

Measuring recall or tue tirst step of, the study proofs,

" Hirst found no difference between the instructions-before and the s
instructions-ufter conditions; though subjects performed better = ° ‘

with instxuetions than they did on problems where they rece1ved v ¢ e

no instructions. Similarly,-subjects ‘coyld generalize the fule T Lt
.tp new,problems equally well whethex the instructiens had come. ) T
before or after the study proof, and they performed: better thgn .t Ce Nt
they ‘d3d on new problems for which' ne, rule had been learned. . )

Hirst interprets tnese results as ebidence fq; constructlan .

.occurring at the time of retrieval} since a zule glven aften the’ -, ‘.
study proof facilitafed recall ot tne first step of that proof as “
well as -did instructions given before the study proof. However, | N
it snould be ‘wrvced that when the rules were presented after the .
proofs, ‘the ‘delay was ‘the length of a five-minute res®break,
Furtheimbre, the subjects -
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. ~
;.  had been given 15 minutes to study and memorize the ‘study proofz,%
| : unlike Bransford & Johnson’s (1972) subjects who heard a passage .
once. After this much study., it is possible that the.proofs
would be encoded strongly enough for the subjects to be able to
apply the rules presented after the proofs as well as the rules
presencea petore the proofs. Because ot tne very short delay
used, and.the amount of learning before the rules were given, it
° : is not clear that Hirst’s results*unequivocally demonstr¥te a
retrieval phenomen of the kind that Anderson add Pichert (1978)
postulate. Nevertheless, Hirst’s results are suggestive that
retrieval processes may have more of a role in memory than is
. currently believed by most researchers. -~ .
- The experiment described here is designed to determine the
validity. of the claims that seiective recall is a functlon of .
processes operatlng at the time of retrieval rather .than during
encoding. The-experimental procedure is somewhat similar .to that
‘of Anderson & Pichert (1978). The materials involved stories
- that were written such that they can be read from one of two
- perspect1v§%. SubJeccs read the stories from one perspective,
® and were tnen asked to recall the stories.. Following the first
) . recali trial, \sh\y were given the alternate perspective for each
story (this manipulation 1s rererred to as a perspect;ye shift)
and were asked to recall each story again. Of major interest are
the daca rrom this second reécall trial. - In partigular, we age
intérested in determining whether our subjects. like Anderson &
e Pichert”s, cam recall more information relevant to the second
y perspective, following the perspective shift, than they could
recall on tne first recall trial.
) However, this procedure differs from that of Anderson &
" Pichert”s in several.ways. First, the delay interval between.
.. . . feading the stories and the perspective shift for the second ™,
® o * recall trial Was mampulated Balf of the suoje‘cts were given
) ! i the alternative perspectlve and were “asked to recall,the stories
agaln approximately twenty migptes Wfter their first recatl
— . trial, while the othe waited a weeX between the first and
second recall trials. By'1ntroduc1ng a weeK delay between °
> reading and recall, we are greatly reducing the overall level of
®. . accesslblllty of information and are-thua permlttlng any_ N
: dlfferences in accessibility. whlch may be due to the encoding
perspective,- to be deqonstnated Lo o p
. - A second way in which this study differs from that of =
) Andersonr& Pichert is that instead or” instructing subjects to
v read the atorles in preparatlon for a memory test; our subjects
o . . . Vere instructed to read the st’ones in order %o make a judgment
' i "'\ <concern1hg a questlon that relates toeach story. For example,.
w one ot the storias is a murder ‘mystery story, and the subJects ‘f
. ' ¢ wetre told to read the stoty in order td, ¥etermine the “evidence -
. agalnwt a' ‘partictlar cnaractd¥ as. if they were }awyers desiring
’ v, . to convict that lusPectv Becausé of. the demand chanacterzstrcs
® of a memory expefiment ,’a sub_]ect tord to read‘ﬁ atory in * ' .
s , * preparation for a mem y test ig' likely tpo try te remembgr as <

:
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much as posgible. regardless of any encoding perspective. By
asking the subject to reaa tne story in order to answer a
question concerhing the encoding perspective, we are maximizing
the probability tnat an effect of the encoding perspective on
memory will be demonstrated in the data.

Third, this study uses more stories. more complex stories,
and longer stosies than did Anderson & Pichert, who used a shert,
fairly simple story, most of which could be encoded after one
reading. The effect of an encoding perspective would not be
evident if the -entire story nad been encoded.‘ Because the
stories used here are quite a bit longer (908, 1286, and 21
words) and are more cumplex, it would be impossible to remember
all of the ipformation from all three stories after one reading.
Therefore, a possible effect ot tne encoding schema is more
likely to be shown here than in an experlment with a short,
simple story.:

Finally, 1in tnis study both the title of the story and the
goal for which the subject is reading are manipulated during
encoding. Each story was written such that both perspectives are
directly related to the content of the story. Either perspective
is a ptausible title, since each perspective is directly related
to the plot. Similarly, each perspective provides a reasonable
question to be presented to tne subject as.a goal for reading the
story. Therefore, it is possible to independently manipulate the
title and goal given to the subject, and still maintain a
reasonable "real-life" task.

When the title and goat are mainipulated independently, they
can either refer to the same perspective or they can each refer
to a dirterent perspective. In this experiment, both of these
conditions are examined. Let us first take the case where the
title and goal refer to tne 3ame encoding perspective. This
condition is referred to as the Consistent condition, since the
title ana goal are consistent with each other.  When subjects in
this group initially read the story, the title of the story and

the question for wnich they.are asked to read the story refer to.

the same subset of information in the story. For example, they

may read tnat tne title of the story is A Nephew Kills his Uncle

to Gain Inheritance," and they may be asked to see what evidence

could be used to convict Walters, the nephew, of the crime.
Later, however, before the subjects are asked to recall the story
a second, tlme, they are given the alternative,perspective in the
form of a new goal, which they are asked to thlnk about prior to
recalling the story .again. In tne example above, the new goal.
would be -to think about how to conylct Boardman, .the secretary
(the other suspect) So, before the second recall trial,
subjects read the-or1g1nal title plus the new goal, which refer
to ditterent sets of 1nformat10n. . ’

The case when the encodlng title and goal differ is 'referred
“to as tne Intonsistent .condition.. Before rdﬁdlgg tne story,
subJecgs in this condition read‘'a title afdd goal that each refer
to" s d1fferent pqpspectlvg Far example, the title might be "A

te . PR -86- . .
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Nephew Rills his Uncle to Gain Inheritance"”, and the subJect .
® : might be asked to determine how a lawyer could cdnvict Boardman.
the secretary, of the crime. Then, before the second recall
’ trial, the new goal relating to convicting Walters, the nephew,
would be presented, along with the original title. So, in the ;
Incopsistent condition. the t1t1e and goal differ at encoding,
but refer to the same perspectlve at the second recall trial.

) A third condition studied in this experiment is the case
- where neither perspectlve is referred , and the title and goal
are neutral. This counaition is call he Control condition.

The control title for the story refefred to above is "The Murder
of Etlington Breese," and the goal 1s to determine which suspect
. is the criminal. Control subjects do not participate in the
e ‘perspective shift man:.pulation.
' ' The reason that it is important to _separdte the effect of
* the title from the effect of the reader”s goal is 4s follows. It
has frequently beent demonstrated that the title of a story, or - ,
. its text Structure, can 1nf1uence what is recalled, presumably by
man1pulat1ng the 1mportance ‘of certain elements of the story to :
® the text as a whole (Rozminsky, 1977; Meyer, 1975). However, '
B Meyer and Freedle (1979) accidentally found that a reader’s \\g\ |
interests can override the structurally determined importance of ! . ‘
. elements in-a “text when their subjects, public school teachers, ‘
read a text which referrea to the dismissal of public school
coaches. The information recalled by these teachers did not fit
® ) the predicted pattera. because their particular interests. rather ) .
than ihe textsstructure, determined what information was
important. ‘Therefore, since the interests or goals of the resder . , L
can affect what is recalled independently of the topic of the
text as inaicated by the title or text structure, we seek to ’
determine which aspect of the reader’s perspective is more ’
® A mportant in affectlng what is recatled. N
. The ‘major question we are intetested in is whether recall is ‘ ‘
Voo determined by selective processing which occurs during encoding
. of by selestive retrieval mechanisms. To answer thig question we
) will loow at memory for information relevant to the two . .
t perspectlves during the first and 'second recdll trials, and will I
'.““: ‘ compare the performance of subjects 1inm tog immediate condition to B |
that of subjects in the delay gondition. If retrieval progesses ‘ T
determine recati, tfen when subJects are given a nev- perspective
for the second recall tyial, we would expect them to recall more

: information relevant to tnat perspective than they did on the . .
2 - first recall trial. Furthermore. we would. -expect the same result J
® . for subjects in both the immediate ahd+deiay conditioms. .

\

If, however, only encoding processes determine recall, them .
information related to tne eucoding perspective should be | Y )

- ¢ recalled better than other 1nformat10n during both recall trials
’ and at both deirays. If*this bccurs, then it would suggest that
- . * the results of those researchers who have found evidence .for \ i
PY retrieval processes may be.due to tne particular gaterials and
b methodology v .
. : - -87-
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A third possibility is that both encoding and retrieval
processes have a role in determining what is recalled. Since in
the immediate condition, the second recall trial occurs so soon
after encoding, it 1s possible that some information related to
the new perspective would be accessible in memory and would be
recalled if the appropriate retrieval cue is presented, even it
this information were less strongly encoded than information
related to tne encoding perspective. If this were tne case,
subjects in the immediate condiltion would replicate the results
.of Andersdn & Pichert (1978). However if the information
‘related to the new perspeetlve is only weakly eﬂ%oded it may not
be accessible arter a week, in'which case those subjects in the
deldy condition would demonstrate only an effect of the encoding
perspective. Thus, a difference between the immediate and delay
conditions would suggest that both encoding and retrieval
processes are 1nvolved in determlnlng recall. -

If the data establish that encoding factors help to
determine recall, then we may ask whether the selection ot the
information to be stored is controlled by the title of the story
or by tne reader”s goal. For.this question we must compare the
performance of the Consistegt-and Incongistent groups. relative
to the Control groups, who receive neutral titles and goals. If
the title is more important in determining the perspective, then
there will be little.difference between the Consistent and
Incosistent groups, since the title cue does not change between
the two recall trials tor either group. Recall for both- groups’
would be primarily determined by the original title received

before the story was read. If the goal 18 more important, again. .

there¢ will be little difference between’ the Consistent and
‘Inconsistent groups, since for both conditions the goa} does.
change between the first and second recall trials, and recall
will 4 primarily determined by the goal.

However, if, both the title and the goal contribute to the

perspective taken b} the reader, then the selective etfect. of the.

encoding schema on the first recall trial will be attenuated for
the Inconsistent group, since both perspectives are cued when thne
title and goal differ; and information about both topics would be
encoded. Similarly, the possible snort-term effect of the’
rettieval gchema on the second recall trial for subjects in the
immediate condition wilil be attenuated Jfor the Consistent groups,

en both perspectlveg/afe cled by the’ presentatidn of the
origianl title and the new goal. Since previous research .
(Anderson & Biddle. 1975; Kozminsky,- 1977; Greene. 1977) has
demonstrated that wnen tested 1nd!v1dua11y, the title and ‘the,
‘reader”s purpose can. both afféct recall. it 1s expected thaf‘zn-
this eaperiment, both the title and the\goal will atfect recall

. . - Method - -

Subjects’ ' Yo .

. Ninety people trum the Univergity. of. Denver - and the
.JUniversity of Portland areas served 3s subjects, They ranged in.

gge from, 15 to approx1mate1y.55 Twenty—one 8adlt10n81 subJects '
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. were run but their data were discarded; ten of these subjects
:" chose not to complete'tne experiment &nd eleven answered the
| question posed in the goal rather than récalling the stories”
’ (after tnese early subjects were detected, more emphatic
[instructions were introduced). Subjects were paid and some
received course credit as well. :
Design o .
° Subjects were ranaomly assigned to.ome of six groups
representing the combination of Group (Consistent, Ingonsistent,
.and Control) and Delay (twénty minutes ana one week). The data
were collapsed across the three stories. For the two’
experimental groups (Consistent and Inconsistent), there were two
main factors under investigation: Orientation and Information
e Set. Orientation refers to the combination ot the title and the
goal presénted refers with each story. For the Consistent group,
this was either Titte 1 and Goal 1 or Title 2 and Goal 2, while
i the Inconsistent group read either Title 1 and Goal 2.or Title 2
. and Goal 1. For each story, there were two inrormation Sets.
each referrlng to specific statements from the 'story. Also

levels, representing a counterbalanced order of story
) presentation. Order, Orieptation. Delay, and Informatio
were crossed; subjects were tested in Order, Orientatj
Delay.' Thus. Information Set was a witnin-subject(Tactor, while
. Order, Orientation, and Delay were between-subject \factors.
¢ ) . For the Control group, the de31gn was the same'asg for thne
' expefimental groups, with the exception of the Orientation
. factor. The Control subjects all received the same, ponb1331ng
titles and goals, so there was no Orientation factor. (See Table
. "1 for an out11ne ot tie design for the Consistent and
) Inconsistent groups.) S

‘!l

‘ , N Insert Taele 1 About Here i ‘

4

f .
Thirty~-six subjects serwed in each of the two.experimental . *
groups: eighteen per delay, nime per qrientation. and three per
order. Eighteen subjects served in thg\Cog;rpl group: nine per

@ ' delay and three_per order. ' o, -

Materials’ !

- The materlals consisted of three stories, written or adapted

from other sources in such a way that each could be about one of
‘two p0351b1e topics.- The Housewalk story; written by one or tne

(] ¢ . on a nuusewalk or tm‘g: of three houses. Within the story,“ the
S - identities of the two young people are unspegified, allowlng the
title to manipulate wno they were and their purpose in attending’
he tour. One experimental title identified the -couple as °
.Interior designers. studying the decor ot tbe houses {'{nterior
. . Design Studentg Study-Classic Homes"), while the other
o experimental title namea tnem burglars looking at possible houdes
to rob ("Enterprlslng Burglars Check Out Future Jobs"). The

) —89—
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control title was neutral toward the two posslble topics ("Young
Reporters Investigate “How the Other hair Lives”").

*  'The Murder story, adapted from "The Murder of Ellington
Breese," from the Baffle Books (Wrem & Mcxay, 1929). is 908 words
long. and contains information impliicating two men in the murder
of a wealthy businessman, though there is insufficient evidence

_to.convict erther man. Each of this story s experimental titles

points &t ome of the two suspects as the killer: "A Nephew Kills
his Uncle to Gain Inheritance", and "A Secretary Kills his
Employer to Gain Power". The Control title was "The Murder of
Ellington Breese": ? ‘

' The Boardinghouse story, adapted from James Joyce”s "The
Boarding House", portrays a series of events primarily involving
two cnaracters, Mfs. Mooney (the proprietor ot tne boardinghouse)
and Mr. Doran (a boarder) This story was the longest of the
three. at 2171 words. Each ot the two experimental titles
highlights the actions"of one of the two characters: the titles
were "Mrs. Mooney Marries Off her Daughter”, and "Mr. Doran”s

conscience Forces him to Marry". The Control title was "The

. Boatdinghouse". ° -

Subjects were a;uo,glven a goal for which to read each
story, which could complement or differ from the story’s t1t1e,
for tue exper1mental groups, or which wag neutral, for the

ﬂgontrol group. For the Housewalk story, the Control group was

asked to just read the-story in anticipation of being asked to
make an unspecified judgment. The Con31stent and Inconsistent
groups recewved either Goal 1, which was to decide which house
was ‘decorated most attrdctively’ and which would be the nicest to
live in. or Goal 2, which was to decide which house would be the
easiest to rob, with easiest access and the best loot.

For the Murder story, the Control group”s goal was to decide
which suspect was the culprit. Goal 1 for the experimental
groups was tu decide how & lawyer would convict Walters, the
nephew, of murdering his uncle. Goal 2 was to decide how a
lawyer would convict Boardman, the ‘secretary, of killing his
employer.

The Control grOup s goal for the Boardinghouse story was to
think ‘about the.motives and behavior of the people in the story |,
for a question which woulrd be asked after the story was read. co
Goal 1 for the experimental groups was to think about the motives
for- tue penavior of Mrs. Mooney, while Goal 2 was to think abo*t
the motives for the behavi f Mr. Doran.

. " Each story contains infdrmation relevant to tne point of
view determined by each of fthe titles and goals. 1In the !

-

Housewalk story, the deeor( of the houses (interesting to interior *

.designers) and valuable, portable objects (interesting to

burglars) are described. 1Im the Murder story, evidence and |,
motives relevant to both the nephew and the secretary are
included. ‘And ,1n the Boarﬂanghouse story’, the benavior and
mo:;ves of both of’ she primary chdracters are portrayed. The ~ .
.‘contents of the two information sets tor each story were . .
-90- s
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{ determined by means of a rating study.

In tne racing study, a panel of eight JudgeS read and
evaluated the stoxies in terms of the two perspectives for.each
story. First. the Murder story ana tne Boardinghouse story were
edited somewhat from the original versioms, to: requge their
length and, in tne case ot the” Murder story, to delete a clue*:
which could be used to’identify the true killer. Next, the°
sentences 1n each story were broken down into tneir constituent
clauses, which were marked by placing a slash between each pair
of clauses. Then the eignt judges read each«story'with the
purpose of rating the relevancy of each clause to each
perspectlve. :

To rate tue stories. each judge read each story a minimum of
.thrée times. The first time through, the judge read the stoty to
familiarize him or herself with it. ThefJudge read the story a

second time in order to rate each clause in terms of its
importance to ome point or view, and.a third réading allowed the
Judge to rate each clause in térms of the alternate perspective.
Thus, each clause was rated twice, once 1n terms of each .
perspective,

Each clause was rated on a scale of 1 to 5, with a score of
1 indicating that the clause easily be e11m1nated, and a score of
5 indicating that the, clause was very xmportant to the point of
view. The scores for each ratlng were summed ‘over the eight
scorers. If a cilause scored at .least 30 points on one
perspective and no more than 19 on'the other, then it was chosen
to pe part or the target information set tor tne perspectxye on.
which it received the high scores. Therefore, the-target clauses
were rated as relevant to only one of the two perspectives.

By this rating system, none of the storiks.had the .same
- number “of claubes per information set, so proportlons were used
in the analysis of the results. .

The Murder story had 10 clauses related to one suspect (Walters) '
and 11 clauses related to- the other'suapect (Boardman)., The -
Housewalk story had 17 clauses related to the Incerror Designers
and 11 related to the Burglars. The Boardinghouse story had 22
items relevant tp Mrs. Mooney, the proprietor of the-
boardinghouse, and 47 related to Mr. Doran, the boarder.

Finglly, a questlonnalre concernlng»the subJects own
perceptions of their behavior during the' experiment was completed
by each subject. @he purposge of this quest1onnalre was to -
determine whether the subjects had followed the instructions to
malntaln a perspectlve while reading and recalllng, and to
determine whether they felt they had indeed, written everything
they could recall. N . oo
Procedure - ! e *

Subjects were tested in toups of one to ten. Each subJect
worked independently. followrgg written imstructions which

-

3

o

informed"the subjects tnat they were ta read the stories in order-

to answer particular questions. The sybjects were -then allowed
to Tcad tne stories at thelr own pace. ~After the subjects
. -91_ , . -
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f1n1shed readlng the storles, they were toldmthat there would beh

. a.short tasx berore the story—relatéd questlons were to be R

[

answered. A "Memory Precision_Task" was distributed and the
subjects were asked to spend approximately ten minuted writing
from memory two pieces of "literature™ such as the Na;+onaiv -
them, the PLedge or AlLeglance, a prayer, Or a poem; this .
fﬁller task is similar to thgt used by Anderson & -Pichert (1978).
The purpose of this task was' to introduce a short delay .in order
to minimize verbatim recall of the stories. . ©
-« After completion of the mempry Prec131og Task, each subject
was given the first recall task.» The ‘written instructions
emphasized the necessity ot writ ng down everythlng everything .
the subject could remember, -and the experimenter reiterated this
point orally. As recall cues, the sybjects were provided with

,both the title 'of the stories and the goals for which they had -~

read the gtories in tne same order ag the stories had been read.

The subjects wrote the stories from memoﬁy at theit- ovn pace.

After recalling the three storles, the subjects in the Delay

" condbtion left, while those in ﬁhe Immedxate condition were given

a short break if they desired. The gext task was a filler task .,
de31gned to 1ntroduce 2 delay oﬁ approximately 20 winutes. This
task involved orderlng scrambled statements or pictures into a
story, determining the lmportance of each item to the story, and
vriting &4 summary of tne story.!' The story used in thig task was
not one of thé three the subjects had read earlier. ‘ ‘

7 Followlng the fiiler task, |[the subjects were given tHe o
second 'recall test; this time, as recall cues, they were provideq
with tne title they had read’at, encoding and the goal they had
not read earlier. ;@or the Conslstent group subjects, this meant
that the title and the goal now concerned different information
sets,” while for the Inconsistent group subjects, the t;tle and -
goal now refetred to the same information set. TheControl

stories” titles as\retr1eva1 cues on botl recall trials. Again,
the instructions emphaelzed that the subjects ware to write down
as much as they could remember, and expiained that the new goal
was presented only tq remind them of the story, not as a question
to be answered. Then the subjects wére free to recall tne
stories 4t their own pace. . .
‘Fi ally, the-subjects filled out the debrieting’
i e. The entire experiment took between, two and three

v

hours rof\the Immediate group subjects. . .
Whepthe Delay group subjects returned after a‘week tliey
. o
were. given tne second recall test and the debrieting o
-quéstionnaire. ‘Thus, the procedure for the two groups was

' identical except for the amount qf delay between the first and

second recall tr1als, and’ the omission of the 4tory-order1ng
f111er task for the Delay condltlon subjects.

) . . . .
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- .. "~ ,° Results _
Scoring , - ‘ . ’ -

The two prococcls ﬁioduced by each subJect were examined for
presence of the target clauses forveach information set that had
béen’ 1dent1f1ed in the. rac;ng procedhre. ,Statements in the
protbcols that ﬁLd not,co;ggfpond to the two information sets
weré not scorea. 'i'hus in ggalkmg about amount ot recall, we
will always be referrlng ohly to the amount of target information
reca}led.» Protocols were scored £6r the gist of a target clause
rather than for. verbatim recall.’- Recall of part of a target
clause was counted as a co&rect reécall of the target The .
protocols were_coded. to preﬁent ‘the’ gcorer from khowing the
predictea results fo eachwsubject. After approximately

.one-third of the. protocpla‘had been score& the scorer checked’
those already ‘scored ‘to ensure cun818tency of scoring. After all
of the protpcols were. scored, an independent judge, also ignorant
of tne prechtlons. read and chécked twelve protocols for
accuracy and consgistency 02 scoring. There was a ‘question about
the ‘scoring of only one cl

In order to analyze the data, . the 'number of target clausges
recalled for each information, set for each story was converted °
ints a proportioa by dividing the ‘number tecakled by the total
nupbér of target clauses in tuat 1ntormation set, in order to
eqiate for unequal target setﬂste. 'Analyses were performed on
.proportions, but the data are presented here 1n percentag for
ease of exposition. _ C
First: Recall Trial . .

Table 2 prasents the data from the 11r8t~reca11 trial., Of

LY

LIS

"m&jor ;nterest in examldlng the data is the question of whether '

the titles and goals nad any, 1nfluence on the amount recalled
from each of the two informgtion sets. Im order to answer this

" question, however, we first need to examine the data from the
Control, gfoup to see if the kwo information sets are equally
memorabl'e ip the absence ot any” b1a31ng titles or goals. As it
turned out, .the two sets were not equally memorable, F(1,12) =
9.71, MSe = .002, p < .0l.  Information Set 1, which fncluded °

‘ items related to tne interior Designers. Mrs._ Moomney, and
"Walters, was-more memorable (34.8%) than Informatlon Set,2, which
included items. related fto the Burglars, Mr Doran. and Boardman
(30.2%).

" Despite the presence ‘af thls 1n1t1a1 bias 1n memorablllty,
nonetheless.” for the experlmental groups,, the orientation created
by the title ana goal proved to be the controllzng factor in
determ;nlng the amount recalled from eath of the .two information
sets. "This is most ev1dent in, tne data: ror the Consistent
groups, where there was a . hxghly 81gn1f1cant interaction between
Origutation apd“Intormation Set (F(1,24) = 22.48, MSe = .0029, p
< .001): TitlgySet.l ~ Goal, Set 1 subjects rcgalled 40.2% of
Igformat1én Set 1 and‘only 36. 6%. of. Intormation Set 2.’ While
Title set 2 - Goal Set 2'subjects recalled 41.6% of Informatlon
Set 2 and only 33% of Inrormatlon Set I. . ‘
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use, which was resolved by discussion. .
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. The i:é‘ﬁence of titles and geals on the selectivity of
recall 18 ¢
although the effect hére is somewhat less straightforward.
Recall that in tne Inconsistent groups.’the title highlights one

' set of information while the goal highlights the other set. The
effect of this manipulation was to make both sets”8Y information.
equally memorable as evidenced by the lack of a main effect of
Information Set and the lack of an interactionm ‘between
Orientation .and InformatlonSet The fact that Information Set 2
was ress memorable than Information Set 1 for the Control group

" «but was equally memorable for the Inconsistent groups shows that .’

the titles and goals had an effect on recall in that tney

overpowered the initial bias toward Informagion Set 1. -

Insert Table 2 About Here

In terms of the overall samount recalled for each of the
three groups, there was a tendency for subjects in the
experiméntal groups to recall more of the target information than
subjects in the Control group. Overall amount recalled was 37.9%
for the Consistent groups, 36.7% for the Inconsistent groups, and
only 32.6Z for the Control group. Although tnis result suggests
*that reading for a specific goal increases overall recall . °.
compared to the general goals given to the Control group, this
difference in recall did not, prove to be statistically,
81gn1f1cant §(2 8/) = 1.48, MS =.01.

Second Recall Trlal .

The data tor the second recall trial, that 18, the recall -
trial following a perspectlve shift, are presented in Table 3.
The questions of maJor interest 1in examznlng these data are
whether the perspective shlft resul}s in 8 greater amount of
recall from tne intormation set referred to by the retrieval
perspective than the information set referred to by the encodlig
perspective, as was found by Anderson and Plchgrt (1978), and if
80, whether: the effect obtains in the delay condltlon as well as
-in tne 1mmediate condition. . ‘

Ippert.TébTE"3‘kbout Here

&

) Let us first examine tne data from the Immediate condition:
Looklng firgt at the Consistent groups, we find that when
.subJects wio encoded the stories with Title Set 1 - Goal‘Set 1

were given Goal Set 2 as.the retrieval perspective, they recalled.

more from Information Set 2 (36.9%) than from Idformation Set 1
(31.5%). While this difference is not statistically significant,
recall tnat on the first recall trial, when these subjects were
given Goal set 1 as the retrieval perspective, they recalled more
from Information Set 1 .(40%) than from Information Set 2 (382).
Furthermore, a cohpérison of the amount reéalled from each
Informaﬁlon Set in the two recagll trials reveals a significant

v =94

o. apparent in .the .ddta tor tne Inconsistent groups,_
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interaction betweed Recall Trial and Informatlon Set (F(1,6) = .
1.4, Mseu2=4001sJL5 MQiL&,Jm@Q@,Qth,szoup demonstrates th
samfe shift in recdlsl pattern as a function of the retrieval
perspective (here determined:by the goal Set) as that reported by
Anderson and Pichert (1978). However, it 1s important to note
that the percent of items in the information get cued by ‘the new
‘retrieval perspective recalled in the second reéall trial does
not increas® overall relative to recall of that information .set
in the fxrs?‘recall trialj rather, the results suggest an
omission of unrelated information. This contradicts Anderson and
Pichert”s (1978) proposal that new, previously unavailable
information is accessed by the retrieval cue. ¢ *
A similar pattern is found in the results ot subjects who
' encoded the stories with Title Set 2 - Goal Set 2, and were given
Goal Set l-as a retr;evai cue for tne second recall trial. On

that trial, they recalled more information from Information Set 1 .

(35.1%) than trom Intormation Set 2 (34,7%). Although, this
dxfference is not sxgnxfxcant, it represents a substantial shift
from the ‘pattern of recall obtained trot these subjects on the
first recall trial when Goals Set 2 was .the retrieval
perspective; on that trial, they recalled more from InfoMmation
Set 2 41.4%) than from Information Set 1 (33.6Z). Vhen the
results rrom thé tirst and second recall trials are compared fer
this group, we find a sxgnzfxcant interaction between Recall-
Trial and Information Set (F(1s6) = 22.04, MSe = .,0007, p < .01).
This group also demonstrates a shift in recall as a function bf .
retrieval perspective. ,While e recall or Inrorgation Set 1 does
“increase from recall trial 1 to recall trial 2, the increase in

. items recalled is smatler (33.6% to 35.1%) than is the decrease™
in recall of items from Information Set 2 (41.4% to 34.72),
_suggesting once again that the perspective shift may be due to
“omission of irrelevant information rafher'tﬁidwiﬁfxncrease in
accessxbxlxty of relévant intormation.

Examxnxng the data from the Inconsistent groyps in the
Immediate condition, we find that wnen subJects who encoded the
- stories with Title Set 1 = Goal Set 2 are given Goal Set 1 as the
retrieval cue, thgy recall more from Information Set 1 (31.1%)
‘than from Information Set 2 (25.92); however, this difference was
not significant.. Neither was tnere a significant interaction
between Information Set and Recall Trial, .although the patfern of
. Tesults indicates the same kind of perspective shift shown by the
Consistent groups. Recall of Information Set 1 decreaded from
34.1% to 31.1% from recall trial 1 to recall trial 2, wh11e
recall of Information Set 2 decreased much more sharply, from
36.1% in pecall trial 1 to 25.9% in recall trial 2. Thus, there
is a suggestxon of an effect of the retrieval perspective (Goal
Set 1) at the second recall trial.

The results from the Inconmsistent subjects in the Immediate
condition who encoded the stories with Title Set 2 - Goal Set 1
atid who were given Goal Set 2 as a retrieval perspectxve also
indicate a shift in recall as a tunction of perspective. These
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subjects recalled significantly more fggm Information Set 2
(30:5%) than trom Information Set 1 -(20 7%), FCL,6) =8 59/, MSe =
.005, p < ,05. When these data aré comparéd to the data from o the
first recail trial, we rind a significant interaction between
Informatlon “Set and Recall Trial (¥(1, 6) = 30.4, MSe = ,001, p <
.01). Again, retrieval perspective seems not to increase the
recal or tne related information, but to Lessen the decrease of

" recall between trials compared to the unrelated items.

- The length of the interval between tirst and secand recall
trials in the immediate condition of this experiment corresponds
to the 1interval ‘used by Anderson and Pichert (1978), and; as we
have seen, our data nicely replicate their result of a shift*in
recall as a function ot pe:spect1ve shift.. We have noted,
however, thaf while there is a shift in the pattern of recall, .
there is little evidence that the new retrieval -perspective leads
to an'increase in the overall percent of related information
recalled compared to tne rirst recall trial. The question or .
major interest now is whether the results of our delay condition
will aiso snow that what 1is recalled is a tunct1¢n~ot the
retrieval perspectlve. .

) When subjects in the Consistent groupwho encoded Eﬁe
stories with:Title Set ‘1 - Goal Set 1 were given Goal Set 2 as a
retr1eva1 cue after a-delay ot one week. recall of Information
Set 2 (32.8%). was not superiof to recall of  Information Set 1
(33.62), as would be predlcted if a perspective.snift influenced
recall. The dlfference between recall of Informat10n~Set 1 and
Information Set 2 was noc statistically significanty; F(146) <1,
MSe = .0047. When performance on the second recall trial is
compared. to the first recall trial, no 1gteraotioh is found
between Recall Trial and Information Set (as can be Seerf from
Figure.3; F(1,6) = 2.05, ‘MSe = .002); unlike the"resilts from

~

© subjects in the Immealéﬁe condition.

'+ Similarly, Delay subjects who encoded the stories’with

Title Set 2 and Goal Set 2 ‘'and who were giver Goal Set , as a
‘fetrieval perspective recalled more of Information Set 2 (29.1%)
,than of Inforhation Set 1’ (272), a ponsignificant difference
*(F(1,6) 1, MSe = ,0034).. Whén these data are compared to the
results trom tne rirst recall trial, there is no significant
interaction between Recall Trial and Information Set .(F(1,6) =
3.1, MSe = ,0037), unlike the results from the Immediate
condition. Thus, from the Consistent groups, there is no
evidence of gn effect of the retrieval perspectlve on recall ir
the Delay cond1t1on. .

Turnlng to the Lnconmsistent groups, -we see a pattern of
results similar to those from.the Conslstent groups. ' Whem - *
subJects who encoded the stories with Title Set.l and Goal Set 2
were given Goal Set 1‘as a retrieval perspective, more was

recalled from Information Set 2 (34. 12) than from Information Set_ )

1°(31. 5%).; -this difference was mot significany, F(1 6) 1,HSe
.0033. Combining .these data with the data fYom the f1rst redall
trial does not fead to a slgnrflcant interaction between

v, . % -96- . e
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Information Set and Recall Trial (E(1,6) = 3, 07, MSe¢ = .0009), as
- 1is illustrated in Figure 4.~
. Szmzlarly( Delay subjects wno encoded the storles wlth Tltle
Set 2 and Goal Set 1 and who were given Goal Set 2 as a retrieval
pepspective showed no 8ignificant difference in recall of the two -~ °
In§¥§3at1on sefl, F(1,6) = 2.6, MSe = ,0025; the subjects recalled
31 from Information Set 1 and d 34.97 from Information Set 2.
When these data. are combined with.tne data from the first recall
trial, there is no significant interaction between Information \
Set ana Recall Trial, F(1,6) 1, MSe »°.0015. Thus, from the
Inconsistent groups as well as from the Conslstent groupb, we
have no evidence for the efrect ot the retrieval perspective on
recall at a delay of one week.

When tue regsults from the Immediate and Delay conditions for
both Cohs1s€ent a Incons1stent groups are compared directly
(using the oal gived at retrieval as a badis for combining
groups), we find a signifigant triple interaction between Delay,
Orientation, and Information Set (F(1,48) = 6.26, MSe = .0045, p
<+ .05). Inspection of Table 4 reveals that.the interaction
between Orlgntatlon ina Information Set occurs only for tne
" Immedidte condition (F(1;24) = 8.68, MSe = .0056, p < .01), not
for, the Dglay condition (F(l 24) = .095, MSe = .0035). The
intéraéetion: for the Immediate groups demonstrates the effect of

* thle, retrléval perspective on recall, while the lack or
1nteract19n for the Delay groups demonstrates the lack of such an
eerct atter a delay of one’ week. .
~ . R

o~ . Inser; Table 4 About Here

'\

- Changes in Particular Clausés Recalled .
~ The anaiyaeSﬁdescrzbed’30“far‘hava dealt -with the total
»—pegcentages of tlauses recalled, without examining which
. _partlcular~c1auses were recalled or whether the items recalled
chanzed from tne *%irst recall trial to tne second. It is
possible that the encpdrng and/or retrieval’ cues would affect the
degree to\whxeh new clauses, not prevxansly recalled, would be
included in the second recallqtrzal and the degree to which
clauses recalled on the first recall trial would. be omitted
during the second.trial,. without changing the_ overall pattern of
recgll enough to® lead to ‘significant’ ertects in the total amount |
"recalled. Therefora, two gdditional measures were taken the
proportion or "New" claused that were recailed om fne sécond
+* trial but not on the first, and the proportion of "Omitted"
clauses that were recalled on the f1rst trial but.not on the
second., . . . -

To perrorm the analyses of the New and Omlﬁted measurea,\the
Consistent arnd Inédnsistent groupa were comblned, using the goal
given at retrieval as tae bdsis for combining groups. For. e
clarity of 'exposition of this analysis, the groups will be N
referred to by Goal Set only; i.e., Goal Set 1 and Goal Set 2.
Analysgs of New and Omztted clause’s were also perfoqped on the
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. Control group”s data to serve as a.bageliné for' change ‘L recall” ’
e . when the..goal is not .changed. $ye~dgtaltq;aazl ot the .groups are
1 presented in‘Table 5. - - : ' Vo .,

’ . -
* o

Insert Tablé 5 About Here
S - 1

New Clauses :
' ) of majPr interest here are the quedtions of whether the- .
retrieval perspegtive affects the proporjtion of claubes that were
recalled on the. second recall trial but’pot on the first, and
whether this effect. if any, occurs at both the Immediate and
Delay conditions. Relevant to tnese questions are the -
significant interactions found between Ggal Set and Information
v Set (F(1,48) = ¥.01, MSe. = .0009. p< .01}, and between Delay,
) Goal Set. ‘and Information Set (E(1, 48) =|5.65, MSe = .0009, p <
. - ,+01). 1In the Immediate scondition, subjects with,Goal Set 1 at
retrieval recalled 6.46% New clauses trom {Information Set 1, but "*
- * .only 4.:13%<from Information Set 2. 'while 1 Set 2 subjects
. recalled 6.7% from Intormation Set 2 but ohly 3.85% from.
- Information set 1. leading to a significant interactjon (¥F(1,24)
= 10.4, MSe = ,0012,,p < .01). However. in the Delay condition,
4+ there was not interaction hetween Goal Set |and Information Set
. (F(1,24) 1, MSe = .0006. bjects with Goall Set 1 at retrieval
recalled 4.21% New items trom Information Skt 1 and 3.04% £ cL.
. . Information Set 2, and subjeets with Goal Set 2 gave the,same , °*
) pattern or results. recalling 3.72% New.items trom Infsr*?tion
) "] Set 1 and only 3.0% from Information Set 2.| Subjects in ‘the
Immediate ‘condition recatied more New clauses (5,29%) than dig
subjects in the Delay condition {(3.49%), E(1,,48) = 8.1, MSe>é< =
.0014, p < .01. Thus, it appears that the presentation of a new
retrieval perspective or cue can influence the retrieval of new
Tt | ~information from memory after a short delay,tbut mnot after a long
one. . , -
. Anplysis of the data rrom the Control group showed that tne
" proportions of New clauses recalled from the {two Information Sets,
were fot ,significantly different, F(1,12) = 1,33, MSe = .0003. *
Subj%;ts'fecglled 4.69% New clauses from Information Set 1, and
~4.0% from Intdormation Set 2. < .
Omitted Clauses : ' , -

As in the cade ot the New clause analysis. an inmteraction
involving Goal Set and Informatipn Set would be relevant-to the
question or tne etfect of the retrieval perspective on recall.

For the-analysis of Omitted ;clauses, there ,was a significant
. interaction between Goal Se¢t and InformatiLn,Set,rF(I;48) =
.~ = 27.86; M8e = .0033, p < .001l. Subjects with Goal Set 1 at ' .
s retrieval omitted 8.08% from Inférmation Set 1 an 12.78%. from *
\ Information Set. 2, while subjects with Godl Set' 2 omitted 12.84%
YT from Information Set 1 biit oniy 7.38% from Information Set 2, -
NN These data ‘are preséntled in Table 5. Even after a week, the &
S retrieval perspeétive .arrects what is omitted from the recall _|
o _ protocol, since there was ho sigdificant interaction between Goal
: N —98;— )
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® ) ' Set, Information Set, and Delay. If ,a set information is not

cu¥d by the retrieéval perspective, it is more likely, to be
omitted than a set of information that is rglated to %he
retrieval perspective, even after a delay o ong week.

>, Subjects in the Control group omitted equal aﬁounts(from
i Information Set 1 (6.71%) and Informatxon Set' 2 (5.63%), F(1,12)
P o = 1.10, MSe = .00l.. 4 '
. Debfxefxng : :
A . The: debr1ef1ng questionna1re'was intended to prov1de some

xnformatlon about 'the subjects” perceptions of their ‘own
performdnce. While we are reluctant to accept self-reports with
the sahe assurance gs other, more objective data (see Nesbitt and
P Wilsom, 1977), it will be 1nterest1ng to see Whether the "
sybjects” perceptxons are consistent with the evxdence from the
recall data. .
The. subjects were ¥sked wﬁether they had kept the titles and
goals in mind while reading and recallxng the ,stories. Since
. . this question is informative primarily about 228 experimental
PS LT group’s,\the .data below.refer to the 72 subje in_the
) . experimental groups only. Although they werle presented with both.
a title and a goal before reading and recallling the stories, they
seemed taq be better able to keep the goals in mind.,’ While . -
. . Treading the stories, 67 (93%) kept the gowl in wind, compared to
3 . 32 (45%) for the title. During the first recall trial, 46 (66%)
L) kept the goal in mind, compared to 26, ,(36%) for the t1t1e (the .
®.. . "title and goal, were‘the same as those presented durrng encod:.ng)
. During the second’recall trial, ,56,(78%) “ept the goal in mind,
o.compared to 27 (39%) for the title. Therefore, the goal seems to
. have been a more powerful determinant of the perspectxve taken by -
. * thege subjects than the title. ..

L)

= . . ﬂ-Important*t0mthe*queetion -of -whether the retrieval. cue’

° L determines what is recalled :|.s whether the subjects actually

i . ' wrote down everythxng they could remember. Again, the data below *
! . refer only to the experimental groups. For the first récall

. : trial, 22 (61%) of the_36 subjects-in the Immediate conditjon’

said they did, and 25 (692) of the 36 subjects in the Dela
. condition said they did. On thesecond recall trial, 17 (47%) of ,
® ’ the subJects in the Immediate condition ‘said.they did, while 25

’ ) « “lower scord ‘for the subjects in ‘the‘Immediate condition would be
consistent with the notion that part of the effect of the .
R " perspective shxft found in the' Immédigte condxtxon is due.to
) : T - response suppresszon. )
o : . -Those 43 subJects who felt that they did not write 'down
N L everythxng they could remember in omne or both- of the recall
| v - trials wer¥ asked to*specxfy why they had not' done so, and.what
they had omitted. Their responses fall into four categorles..
. First, 14, (33%) of the subjects respondxng to this .question
- reported that they forgot or couldn’t remembet some thxngs And so
., didn”t write them down. Second, ‘12 (28%) responded that they
‘omxtted parts because they were too tired, béred, or it would
: : 992 . K

&7 7 © ' (69%) of the subjects in the Delay cond1t10n said they did. A ’

A
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take tpo long. Th1rd 13 (3025 stated that ;pey had om1tted .
details ot things thatﬂﬁeeﬁéﬁ srimpottant. The femaining 4 (9%)
in the fourth group cited miscellaneous reasong such as "I had
other things on my mind," or "I got the houses confused," which
did not seem to 1nd1cate de11berate omissions of selected
material, . . *

If the second and tkird groups described above are taken,
together .as representing subjects who knowingly edited their
responses, they total 58% of the subjects who felt that they had
not written down everything in memory.. Because response editing
ie a possible explanationytor .the effect of the perspectlve .
shift, an important, question is®whethef subjects in the Immediate

and Delay groups adopte different editing strategies. Of the 25

-subjects in the second and third, groups described: above, 13 are
in the Immediate conditipn, with the remalnlng 12 in the Delay
condition, suggesting thpt the subjects in the tyo grbups did not
adopt different editing trategles. However, witlout knowing <.,
specifically what the gdbjects in the two conditions omit.ed, it
is impossible/to dete ine more exactly the extent of response
editing as a factor in the effect of the perspective shift. We
can on1y state .thdt there wa$ p0331b1y some editing by. subjects -
in both conditions.

- .

(R4

* Discussion

0f major 1mportance is the questxbn ‘of whether information
is selectively encoded, or thether much or most information is -
encoded and recall depends’on selective retrieval.. The results
of this study, which demonstrate a pe.oupective shift for those-
subjects in the Immediate condition but not for those in the
delay condition, do not support an hypothesxs which postulates
onlyrselectlve rebrleval. Instead, they suggest that the

.

* encodlng perspectwe “has a?strong influence on what information

is stored 'in the long-term gtore; and that any effect of a,
retrieval cue at a short delay is due to a combination of
retrieval from a short-term store and an omission of information
unrelated to the retrieval cue. ° -
When we compared the recall of InfOrmatlon Sets 1 and 2 for
the first and second recall, trlals for ‘the subjects in each Title
Set -~ Goal Set. comblnatlone we found evidence for an effect of
the,perspective.shift for subjects in the Immediate conditfon but
-not for subjects in the Delay condition. The informgtion
rqulled was indeed a function of the retr1eva1 cue for subjects
in the Immedlage group. However, the major effect of the
rétrieval perspective was to lesson the- decgease of recall of
perspective~rélated information over time, compared to unrelated
vinformation; not ‘to increase recall of pexspectlve-related
information. ', The hypothe81s that all information is stored’ and
needs only the appropriate cue to be atcessed would predict an
1ncrease in the recall of perspective-related information.
Instead, we found that theaeffeet of the perspect1ve shift after
.8 short delay is primarily due to an omission of previously *
. -100-
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recalledxinformacxon that is unrelated. to the new retrieval .
perspect1ve.

Furtblermore, a retrieval hypothesis Sucﬁ such as ghat of
Anderson & Pichert (1978) would predict an effect of the “

. perspective sh1ft after a long delay as well as a short ome. We
. found no evidence of a perspect1ve shift after a delay.of ome

week, providing further strength to the argument‘of select1ve
encoding. .~ .

While the perspective shift 1n the Immed1ate condition seems
to stem primarily from the ommission of information, there is’
also evidence that a small amount of previously unrecalled.
information is actually access by the new retrieval -¢ue. The
analysis of ‘the partxcular c¢lauPes recalled demonstrates that in
the Immediate cond1€1on, the new retrieval cue prov1ded before
the second recall trial led to the recall of & gréater number of

". New clauses relgted to that cue than Néw clauses not gelated to

than of those not related. But in .the Delay COnd1t1on, th
presentation of a new retrieval cue did not lead to the recall of’
more New clauses related, to that’ cue. It d1d hOWeVer, reduce -
the percent of relevgnt clauses that were omrtted, compared Q-
irrelevant clauses, ?ust as we found in thg Immedxate conditien.
Therefore, it seems that while presentation ‘of “the cue can redice"
the amount of omissions at either delay 1nterVa1, it will omly.
increase the‘recall of not-prev1ously-reca11ed items if the delay
is short, and then only by a small amount.

that cue,.and to the omission of. fewer clauses related co\éhe cue

f - " &
e Taken together, the év1dence suggests that even with long,
complex materials and an incidental task; recall of previously

unrecallable information is poss1b1e aftem a fa1r1y short delay,
if.an appropriate retrieval cue is present, but sugh recall. does -

not octur after a langer delay. .Instead, when.a subject .if,
required to think about a certazn sét of information ih order ‘to

_mak a. judgment during encodipg, that information receives

gredter elaboration and, conéequently, becomes more access1$1e to
retrieval. This finding'is consistent with the research of
Keenan & Bafllet (1980), who found that the richness of the
coticeptual structire yn:o which-an event is encoded a ts
memoty, for that event. ) . ) ,
The .conceptual structure referred to by Keenan & Baillet .,
(1980) existed already in the subject”s mind pridr to the -
experiment” in the form of previous knowledge about partzcular
peaple, but such & structure could also be created during
.encoding by the elaborative. processes which take place as ohe
analyses ;nfbrmatlon for its yelevance to-a question, uszng ,
stored knowlédge as well as the'stimulus matérials to perform the
task. Keenan & Baillet propose that the elaboration of a memory
trace depends on three aspects of memory operat1on' the encoding"
task, the meéaningfulness of the event, aifd the richness of the

_ Semanti¢ structure. Baséd on theoresults,of this¥study, we

propose that the congruency or match between the st1mﬁlus event
J . T lel-
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and, the goal of the task is a fourth aspect of memory operat1on
that affects the elaboration of the event in memory. This view -
= T is consistent with” the‘results ‘of Schulman (1974) and of Craik &
: Tulving (1975), who proposed that questions leading t8§§ongruous
.answers léd to better memory for tuvse answers than for .
1ncongruous afswers dge to the greater elaboration given to the
congruous answers during processing.. Similarly, Jacoby (1978)
_and Jacoby, Craik, & Begg (1979) found that tke greater the -
d1ff1cu1ty of a:semantic juldgmgnt, or the more operations . _
‘ : required in making the judgmept, the greater the memorability of ° '

(’ , ¢ the 1nforqat1on, becausi?of the more d1st1nptfmemory trace that N
p is established. .
/ In the present study, the task of mak1ng a judgment was ] -

stant across subjects; the meanlngrplness of the stimulus
e®ents, i.e., the target information gets, was contrdlled by .
balancing; and the xichness of the cogp1t1ve structures for the -
< * target information, which was determined by the content of the '

' stories, was the same for . all subJects, and still, memory '
performance varied with the re1at1onsh1p between the information ,
set and the goal or judgment. That information which was

. - . congruent with the goal, and therefore related to the judgment,

. <+ went through greater elaboration during its evaluation in terms

; . . of the task, and consequentlx, the probability of encoding that
: ' information increased.

We propOse that the mechanism for the differemce in memotty

as a function of relevance to the Judgment is .as follows. 1In the

process of evaluating ‘a Judgment in terms of new 1nformat1on,

, some informationm already in memory is referréd to, and the new

‘information that is relevant to,the Judgment is encoded with many .

. links or associations to that information- in memory which has
+ * been called into play. New %nfo ation, that® is not relevant to
S v the judgment does not ‘establish manyhasggg1at1pns to the ~ g
information in memory. New inforpation that has many links to °
stored knowledge could be well recalled for tyo'reasons. First,
< the probability of long-term storage is .increased. And second,
: the probdblility of being-accessed by a retfieval cue is
increased by the ldrge number of links'to other information’ in
. memory. In. either case, retall of such 1nformat10n is a d1rect
' . function of the operations that occurred during encoding. : *
Why, then, .was any mater1a1'that vas not directly relevant '
: to, the judgment task: gtoréd in memory? This result can be )
. i explained by assum1ng that the task'was complex enough to requ1re . .
: that all of the :inforfmation in the ‘text be processed. )
semantitally, and that, all of %t be compared, at least initially,

. e to the goal or Judgment ;ﬁ‘ori&r to compute its relevance to, the
. _ judgment. . The fact-that incidental learning can <lead to a fair +
. amount of recall even after a week suggests that the processes g ,
b ': - required by evan a m1n1maﬁ»comparison can lead to some .
, e ( elabératl.on in Rnemory L . o
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" > L In answer .to the question of whether the titde or, the goal
. ‘. . determines .che.x,'eaQe:ﬁs,,.per_qugt;ivg-,,ui-t; -appears--that although °, - S S
" - both contribute to the perspective, the reader’¢ goal has the N
Lo "Stronger effect. The data from the first and second recall _ , ,
« . trials (Tables 2 and 3) show that for the Consistent groups, ' ‘ .
' ' recall was higher for the information set cued by the title and
j‘} . goal than for the uncued set on the first recall. trial, and that S
' a perspective shift occurred when the goal was changed for the - -
. " * second'recall trial, in the Immediate condition. - For the _
Inconsistent groups, where the title and goal are pitted against '
each other during encoding, we can see that both the title and ,
, , the goal influence enceding, since memory for the two information IR
P . . sets didn"t differ at the first recall trial »even though the R L
Control group”s data indicate that the two sets are not equally Cee 7
memopable. For the Inconsistent groups, like the“ﬁongistent J aoe
-groups, a perspective shift follows a shift in the goal., As ;
o, further support for the stronger ‘effect of the goal, more “e, IR
. ‘ . subjegts found that they could kéep the goal in mind during . o~ oo
’ 't'e.ad;i and recalling then the title. T )
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Tabie I

The Role of En‘?ing and Retrieval
L]

Exémpie.'of the Experimental l_Jesi.gn for the Consistent Group /

Sto_ry..'l "Story 2 . Story 3

Iifor- Infor- Infor- Infor- Infor- Inf6i-
, "mation mation mation mation mation mation
Set 1. Set 2 Set 1 Set 2 Set L\ Set 2

~ , ,‘ B >

\

IMMEDIATE *
.Title,Set 1 - Goal Set 1

_ .’ Order 1t Subjects 1-3
. ;. tOrder 2: 'Subjects 4~6
*  Order 3: Subjects’ 7-9

. Title Set 2 - Goal Set.2
", order 1 :‘ S_ﬁl;je'cts 10-1;é
, Order 2: Subjects 13-15
Order 3: Subjects 16-18

!

. ]

.. DELAY Lo 8 . . .

| N e~ . < ) .

.~ Title Set 1 - Goal Set 1 S ‘

~

: ° Order 1: Subjects 19-21- R s ' -
o 7 Order 2: Subjects 22-24 . ‘ T .
o order 3: Subjects 25-2% - . .

_Title Set 2 7‘@65138e; 2 “ . : @
Order 1:  Subjects 28-30 s “

Order 2? Subjects 31-33 . - T
Order 3: Subjects 34-36. - ‘
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- P - TableZ

| .
e o v . ; .
T‘l ’ Percent of Target Information Recalled on the First Recall Trial SR
{ i ‘ i-' ;
. Information ¢ . ’ -
Information ' ‘ ‘
o ’ ., Set 1 ) Set 2 ' .
" Control ' 34.8 > . 30.2
==l L. ‘
, .
.” . ~ Consistent \ ’ .
Title Set 1 - :
Goal Set 1 40.2 36.6 - -
» . N . . .
. " Title Set 2 - '
’ - GOB].. set 2 * 33 ol N - . 4106
d .
$ '
Inconsistent
¢ - © Title Set 1- * . 4
Goal Set 2 34,9 - . 39.0 s
. . ’f‘ \
.. Title Set 2 - - . Lo i
o ' " Goal Set 1 36.6 7367.4
“ - N )
o
. . .
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Table'3

. [

IMMEDIATE . . . Information Information
.CONDITION ~  : Set 1 Set 2
. - v, .
Control - 33.0 < 30.4
T . ' C
: Consistent -
Title Set 1 - ~ C . ’
Goal Set 2 ' 31.5 36.9
Title Set 2 - ‘
Goal .Sef 41 | -35.1 34.7
Inconsigtent
)
Title Set 1 -
Goal Set 1. _ 31.1 - 25.9
‘ Title Set 2 - 0
/ Goal Set -2 = 20.7 30.5
k] \ .
DELAY ¢
© COND{TION “
Control . . 32.6 26.8")
Consistent . .
Title Set 1 -
Goal Set 2 . 33.6 32.8
’ »
Title Set 2 - .
* Goal Set 1 27.0 29.1
Inconsistent
Title Set 1 - ?
Goal Set 1 ’ 31.5 . 34.1
) Title Set:2 - : '
Goal Set 2 ) 31.1 34.9
.
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Table 4 ‘

Fs

o

Percent of Target'Ihformation Recalled on the Second Recall Trial

Data for the Consistent and Inconsistent Groups Combined

[T

Information Information
» : \Sgt ‘1 Set 2

IMMEDIATE CONDITION

Retr‘fr&al ' | *

Goal Set 1 ro33. | 30.3
Retrieval ‘ 4 '
Goal Set 2 '26.1 X 33.7
. . *
DELAY CONDITION . AP .
Retrieval g ~ T Y :
Goal Set 1 . 29.2 ‘ 31.6
Retrieval ; ‘ . o
Goal Set 2 32.4 . 33.9
= |
\>
; v
‘ - ,
-109-
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- , ’ . . : Table 5 - ’ __,,__-—-4—————""""""—"1
7 ~_Percent Change in Pﬁ::"fi’cu'l'éi:"élah;evs Recalled from First to Second
Recall Triais |
s' * 4
‘ ‘ : - . ) ®
' ' . Information Information ) o
. Set 1 - Set 2 T
NEV CLAUSES
IMMEDIATE CONDITION . . . °
», Control . 5.2 ' o 3.9
Consistent and - . SR
Inconsistent Groups. ’
-, Retrieval Goal'l 6.5 - ~ - 4,1 . ¥ ! . |
Retrieval Goal 2 3.9 6.7 .
s . DELAY CONDITION ‘ . |
Control N 4.2 . 4.1 ' L
; 45Ty - |

Consistent and '
Inconsistent Groups ,

1 4. Retrieval Goal 1 < . 4.2 .. . 3.0 o
‘ Retrieval Goal 2 - 3,7 3.0 ’
OMITTED CLAUSES
IMMEDIATE CONDITION A .
o ®
, Control. . * 7.2 6.4
Consistent and , .
Inconsistent” Groups . ’ ¢ .
Retrigval Goal 1 7.2 .12, " o
Retreival Goal 2 15.1 / 7.2
» DELAY CONDITION L |
- . , 1 . . R . v '
' ﬁonFrol- . 6.2 : 4.9 )
Consistent and : . \ )
g Inconsistent Groups . ’ . .
; ~ ‘. Retrieval Goal i . 8.9° : ' 12.9
Retrieval Goal 2 . . 10.5- 113 I <
. . - -=10- ‘
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